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CrarrEr V.—IRON VESSELS.

Not more than eighty years have elapsed since iron was first employed in place of wood in the frape_s and ou.ter
planking of vessels. There are some men still living in England who remember the very first Doat of this material,
which was a little canal-boat with a wooden frame and Dbottom and sides of boiler iron. The lightness and
buoyancy of the hull were the points that attracted attention at the time and led to the construction of other boats
of the same class. It was at fivst supposed that iron hulls, on accounnt of their light draught, would bo best adapted
for canals and rivers, and all the first vessels were intended for use on one or the other of those two classes of
water routes. The first steamboat, a small affair, was manufactured at Horsley in 1821, put together in London,
and then sent to France. A boat for the river Seine was shortly afterward exported in pieces from Bngland and put
together at Charenton, and in the conrse of the ten years following 1821 quite a number of small river steamboals
were Duilt for companies in Bngland and on the Continent. There then followed a few packots for use on the
coast., Finally, in 1838, sailing vessels of from 200 to 300 tons register were built at Liverpool and elsewhoere for
voyages to foreign lands. After 1840 the building of iron vessels for all trades became a permanent and prosperous
industry, What tended to bring them into favor first was their lighter weight and longer life; a decisive victory

a8 won for them when, in 1840, it was finally determined that for all large tonnage it was cheaper 1o build of iron
than of wood. Timber had grown scarce and dear in England; on the other hand, iron and coal were cheap.
As soon as builders had acquired sufficient confidence to make iron vessels a specialty it was found that they
could build at a considerable saving on the first cost of o wooden ship, as when they learned to distribute materials
properly they decreased the weight of the iron ships, built them at a lower cost, and saved from $10 to $20 per ton
on the cost of a wooden vessel. This was an important point, and the result was seen in the rapid development
of the industry in localities favorably sitnated with respect to the iron and coal mines. After 1840 a great deal
of capital was invested in iron tonnage in England, and the produetion of wooden tonnage steadily declined year
by year until, in 1882, it has virtually come to an end. ~

In America timber has always been cheap and abundant. The wooden ship has always been the cheap ship,
and it remains so to-day. A strong motive for the production of iron tonnage never came to our people until after
they had been for some time employing long and large steam vessels in the deep-sea trades. It is true that
several small revenue-cutters, tugs, and steamboats had been built of iron in this country prior to 1840, and the
subjeet of iron hulls for large-class tonnage had received a great deal of attention in the prinecipal commercial citios.
The superior bnoyancy and durability of iron hulls were recognized, but their cost was a serious disadvantago ; and
Americans saw no reason for abandoning oak and pine for iron until experience had taught tlhiem that for large
steamers strength and rigidity of structure were considerations of far greater importance than first cost: Thoey
then took up the question of the new material seriously, and the result was that after 1850 there began a movemont
which has finally led to the almost entire disappearance of wooden hulls in American steamers in the deep-son
trades and the universal adoption of iron hulls. For sailing vessels oak and pine retained their popularity; and
although it is nearly 60 years sinece the first iron vessel was launched in America, not more than & dozen sailing
vessels and half that number of barges are known to have beem built in this country of any material except
timber. The fron ship lasts longer; but the wooden ship is far cheaper, is practically as good a carrier, and, all
things considered, is about as profitable. There is not much inducement for making sailing tonnage of iron, and
there apparently will not be until the first cost of the two is more nearly equal than it is now. On the other h and,
at least 590 fron steéamers in all have been constructed, and the production has now reached a total of from 20 to 40
a year, and is steadily growing. ’

There is no record of the huilding of an iron vessel in the United States until 1825, when the little light.
draught steamboat Codorus was launched in Pennsylvania for service on the Susquehanna river. This was fonr
years only after the advent of the-first iron steamboat in England. The Codorus may possibly have been one
of several which were exported from England in Dieces to America and put together here during that eurly
per_iod, but on that point nothing can be definitely stated. The boat was employed on the Susquehanna for a
while, and was theq sent south for river service there. In 1835 there were five iron steamers already on the
gavanllah river Wl.uc]} appear to have peen built in the north., New York was foremost in the matter of
iron steafnboat bml('hng in that early time. In 1836 a steam vessel of 600 tons was launched, originally
wx{c)h a we;v to trading to Europe. Sl}e was put into the mail service to New Orleans first, however, hub
:Ees%ig(;?}ztt V}'? ;Lgstzx{)lgfnfd ?&Ea@z&ﬂaut‘:c‘ bllzgi(ih of her career, In '1838 a pioneer iron steamboat was built in
had Prod;ced a linego.f small ironS :s;n,;j;:)at t’ &;re\;lenﬁe-eutter s b BOSt'ODI A carly 05 1842 Philadelphin
fromabl6 oo for the da ch o o oeuhoat Sino- : al e. ttrO Eartford, Qonnectmut. TJ.ant year was, relatively, a
lowest prices over Known on t‘h' o fph g industry in the United Sta.tfﬁs, for iron had just touched the

by on this side of the Atlantic. Pig metal had been ag high as $55 per gross ton after the
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war of 1812, and again as high as 852 50 just before the panic of 1837, while the average price had been $35, and it
had never fallen as low as’ $27 50 until 1842. Anthracite iron went as low as $25 per gross ton in that year,
and in 1844 it dropped to $24. Nothing like it had been known. The drop had a favorable effect on iron-vessel
building, but only for a short time, because railroad building caused a rise in value of $8 per ton within a very
few years, ‘While iron ranged low a number of boats, all of moderate size, were built in New York and Philadelphia,
and a now famous yard was started at Wilmington, Delaware; the most work appears to have been done in New
York, the indnstry being fostered in that city by the great marine-engine shops, four iron revenue-cutters being
built there in 1843, and & number of small merchant steamers about the same time. Then c¢ame the rise in iron,
In 1850 iron had dropped again, pig metal going to $20 per ton, and a new yard was started in Boston. At New
York there was some production, but again iron rose in value; and in 1854 prices had gone to $38 per ton, almost
double what they were four years before. Few vessels were built, therefore, and these chiefly on foreign account, .
until 1858, when the general dullness in trade had brought the price of pig metal down again to $21 50, There was
then every prospect of a prosperous growth in the industry. Materials and labor were both low, as they generally
are at the same time in iron-ship building, for the raw materials of this industry are in reality the highly finished
products of skilled labor, and the cost of materials is directly dependent upon the currentrates of wages. American
builders were learning to handle iron, and their workmen were becoming trained in the routine of the ship-yard.
In addition to these things was the fact that the superiority of American iron had been discovered; an important
matter, because it enabled American buailders to construet hulls as light and strong as any in the world with a
smaller quantity of material than would be put into similar vessels in England.

After the war of 1861 had broken out the value of every form of cast and rolled iron sprang up in a remarkable
manner. In 1864 pig metal had touched $78 50 per ton, the highest figure in the history of the United States, and
the average of that extraordinary year was $59 25, something entirely unprecedented. Wages also rose to the
highest point perhaps ever known, for the army drew off an immense number of workmen. Other circumstances
remaining as they were before the war, these events would have closed the gates of every iron-ship yard in America;
but the period was exceptional, and those four years were, in fact, years of intense activity in all the yards.
It was necessary to construct a large number of iron-clad war vessels immediately, and in the emergency the reliance
of the government was almost wholly upon private ship-yards. Tforeseeing that this would be the case, the
proprietors in Boston, New York, Philadelphia, and Wilmington fitted up their yards in anticipation, putting in
expensive machinery for the bending of iron frames and plates, the punching of rivet holes, and the forging and
handling of iron bars and shafts, The contracts which they afterward received enabled them to go on and improve
their plant, and several firms invested from $250,000 to $1,000,000 each in shops and machinery of the most massive
deseription. The liberal expenditures for armored vessels during the war gave the iron-ship bnilding interest the
most powerful impetus it has ever received. The government was compelled from necessity to do that whieh had
been done in England in times of peace from public policy, and was obliged to supply private ship-yards with
go large a volume of business that they were thereby placed upon a solid basis of large capital and improved plant.
This result hag since proved of immense value to that part of the commercial community which is compelled to own
and employ steam vessels in deep-sea trade, and has firmly established the art in the United States, improved the
quality, and decreased the cost of American iron-built ships. The yards were dull immediately after the war, that
is to say, from 1864 to 1870, because the government orders ceased, and there was an era of high prices, during
which iron and labor were costly; but after 1870 iron went down rapidly, reaching $16 50 per ton in 1878, the
lowest point in American history, and the price has ever since remained at a moderate figure. Steamer building
became active in 1870 for the coasting trade, for companies in South America, and to a limited extent for our own
foreign trade, and it has ever since gone on steadily and profitably. New yards were opened after 1870 on the coast,
on the northern lakes, and on the western rivers.

No official separate record was kept of the iron-ship building of the United States until about 1868. In order
to show the full extent of what has been done an attempt has been made to prepare a table of the production
for this report; («) but the only statement that can be madeis one prepared by the Register of the Treasury, which,
however, does not include about 100 vessels built on foreign orders and a number of coast survey, revenue marine,
‘and other government vessels. It is as follows:

Year. No. Tonnngo. Yoar. Ko. | Tonnage.
R U PRI P - 2,801 1875 e maen i i 20 21, 682
BB 1 ] E 4, 584 876, i vremcemnane s 25 21, 346
1870.ueeeaennne. UUTUTUTUUR (SR BORL I 1877, eeracerccnrnnnnninanns q 5,027
R S N A 16, 470 B T 32 20, 680
1872 i neas 20 12,766 1870 ceeinemamccsnaanscnnnnn 24 22, 008
1878, e 26 26, 548 1880 .ccnn ol eamaarm e 81 25, 582
1874, ccceial [T, 28 33, 007 331 S 42 28, 536

a Data have been gathered showing that almost exactly 600 iron vessels (not including war ships) have been eonstructed in the United
States down to the year 1883; but the years when the ships were built and theiv register tomnage cannot be accurately tabulated
without first incurring an amount of labor entirely out of proportion to the value of the figares when obtained.
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Iron ships are constructed on the same general principle as wooden ones. They have a strong backbone or
keelson of vertical iron plates, and at right angles thereto ribs or frames, running from the keelson to the gunwale
of the vessel and giving to the hull its shape. The frames are strengthened across the floor of the vessel by
having riveted to them vertical floor-plates extending from bilge to bilge. There is no ceiling in an iron ship other
than a light plank flooring in the bottom of the hold and narrow strips or battens up the sides to keep the
cargo from the iron work; but the lack of a heavy ceiling, such as is put into a wooden ship, is made up by
greater thickness of outside plating., The outside of the frames is covered with strong iron plates, 6 to 8 frame
spaces long and about 2 wide; the edges of each strake lap, and are fastened by a double row of rivets; the butts
of the plates are fastened to each other by a strap ipside, riveted to each plate by a triple row of rivets. The
laps and butts are lightly sealed and made water-tight with hammer and chisel, and the plating makes a perfectly
_ rigid outside shell, which gives the principal strength to the ship. The decks are supported by beams of iron, put
in the same as the beams of a wooden ship and kneed te the sides of the vessel with iron knees, which, in this case,
bowever, are part and parcel of the beams themselves. In its whole design the iron ship follows closely the
structure of its wooden prototype, the only variations in construction being those which spring from assembling
bars and plates in the one case and beams and planks in the other to produce a finished vessel. It is a much
simpler process to build an iron ship than it is to build a wooden one. Tor instance, a frame, while composed of two
angle-irons riveted back to back, extends in one length from the keel to the plank-sheer, whereas in the wooden hull
the frame is made up of a large number of short pieces, which must be arranged with much care and ingenuity and
be properly fastened together before the frame can fulfill the object of its existence. The plating of an iron vessel
is also a simpler and easier affair than the planking of & wooden hull, The same simplicity prevails throughout the
whole struneture. It is only required that the work of the ship shall be done accurately. If frames are a little oub
of the true corvature they cannot be dubbed off with an adze after they are in position; they must be bent to
exactly the right curvature in the first place. A Dbad seam cannot be closed with oakum, nor will iron, like wood,
swell in water and close np the seams. In the iron ship all the parts must be made of the true shape before
they are fitted iuto the vessel, and must match each other exactly, perfect accuracy being the requirement. Under
the circumstances the iron-ship builder is put to one expense which the man who works in timber does not incur.
He is compelled to employ fine enginecring falent in hiy draughting room and mold-loft; with a good man in
charge of that department of his business there is no trouble in building the ship. The folue set upon accuracy
is shown by the fact that good draughtsmen get $10 a day in the iron-ship yards, while the best mechmncs receive
1no more than $3.

The art of building iron vessels is now well understood in the United States, and, whatever the class of vessel
desired, it can be strongly and satistactorily built, whether it be a river steamboat, a tng, a mud-scow, & steam-
vacht, & sailing-yacht, a great paddle-wheel vessel for Long Island sound, a railroad car ferry, a coasting propeller,
a steamship for the foreign trade, a large sailing ship, or an iron-clad man-of-war. American builders seem to
have learned their art by intuition. The workmen are recruited principally from the machine and boiler shops,
but a number have also been obtained from the old wooden-ship yards. A ship-carpénter makes as good a man
for the iron-ship yard as does the boiler-maler, and with the aid of a very few machinists any wooden-ship builder
could transfer his whole working force from wood to iron and in six months’ time have as competent a set of men
as he would require.

As the material for an iron ship is ordered in exactly the lengths and sizes requlred angle-irons for the frames,
beans, keelson pieces, stringers, ete., seldom have to be trimmed, as their lengths can be accurately ascertained
from the draughts of the vessel and the mold-loft floor. The stem- and stern-posts are forged in accordance with
measurements fornished, aided by a flat wooden mold. The outside plating is ordered from a wooden model of the
vessel, which is made for the purpose, on whose surface the strales of plates are accurately drawn with a lead-
pencil. A small fraction of an inch is allowed in the length, so that they will not be too short, and the surplus is
taken off by shearing and planing the edges; and while there is some other shearing, planing, and trimming of iron
in the various parts of the vessel, the waste of material is so small as to form no appreciable item in the cost—a fact
in striling contrast to the situation in a wooden-ship yard, where not less than one-fourth and often fully one-half
of the timber is wasted in making the vessel. As the weight of iron is definitely known, great accuracy of estimate
is possible in caleulating the quantity and cost of materials, In ordering plating, for instance, the convenient rule
is followed that a square foot of rolled iron one inch thick weighs 40 pounds. The real average weight is 40.28
pounds; but the rule of 40 pounds to the square foot is so close, that in buying the plating for a large vessel the
weight may be previously known to within about one-fiftieth of the whole amount. The total weight of the angle-
irons is closely calculated from the sizes, and can be approximated ab any rate to within about one-fiftieth; the
rule of ordering by width of flanges, so many pounds to the foot, allows of a perfectly accurate caleulation, and
this is the method preferred. The following are the sizes and weights of angle-iron rolled by the Pheenix Iron
Company at Phoenixville, Pennsylvania: :

P
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Width of flanges Rango of , Width of flanges Range of
and thickness |weightper run- [| and thickness {weight per ran-
of the iren, ning foot. | oftheiron. ning foot.
Inches. LPounds, i Inches. Pounds,
1 xl %} 0. 83 to 1.13133::35::{,, Bt to 12
Bxlx 3 1 do 1 | x4 x ¢ o to 18
LBxlix & 1y to 23 3 xddx § 9 to 18
W x1fx 2 3 x5 x 4 10 to 14
Wx 1t x o 2 to 3% 33x5 x 4 113 to 15
2 x2 x % 3 to 4 3kx6 x 3 113 to 16%
2 x8 x 3 4 to b 4 xd x & 11 fto 16}
A x2%x } 4% to 53 4 x5 x § .| 1% to 17
A x2%x & B to 7 4 x6 x § 14 to 17}
UWxB X 5% to 8% ¢ x03x 3 14} to 20
29 x9x % 0k to 8% xdhx 3 14} to 18}
8 x8 x 43 7%  to 03 5 xb x } 16 to 20
8 x8x § 78 to 11 6 =G x § 19% to 26

BULB T-IRON BEAMS.

‘Width elear across ‘Width clear across
dopthlat vortian | Weight | qLORREANES, | troigng
flango, thicknoss of | PETTUDNING Y oo thicknoss of per%&)ntmng

tho anme, and foot. the same, and
diameter of bulb, diameter of bulb,
Inehes, Pounds, Tnches. Pounds.

8 xbx §x1fs | 1210 383 | d4x 8 xfx1§ | 22 to o7
Mxbx § x1 4 to 16 || 45x 0 xypx13 | 923 to 27
4 x7xx1E 17 o 21 5 x10 x4y} x 1§ 28 to 35
5 x7x{frx1} 21 to 24 5 x113 x 4 x 1§ 32 to 87

The raw material for iron-ghip building is the finished product of the skilled labor of a rolling-mill, and this
oxpluins why the materials entering into an iron ship malke about 60 per cent. of its cost; the labor bill is about
40 per cent. In 2 1,200-ton sailing ship about 650 tons of finished iron would be used, in one of 2,000 tons about
850 tons, while in large ocean steamers of from 3,000 to 5,000 tons register from 1,300 to 2,000 tons of iron would
be required for the hull and from 300 to 400 tons for machinery., In addition to iron, consideradble coal and a certain
amount of timber are consumed in the ship-yard. When a sailing vessel is built, the top gear is exactly the same
as that of a wooden ship, except that hollow iron masts and yards are sometimes used. Allowing for all exceptions,
even in sailing vessels the weight of iron used still constitutes almost the whole cost of the raw materials of the
ship. It is difficult to state with exactness the price at which ship iron was sold to the builders in the census year.
The supply came principally from the different rolling-mills in Pennsylvania, and the varying charges for freight
to destinations in different states and the changing price of pig-iron affected the prices at which the saveral
builders bought. Perhaps as fair an average as any ave the following figures: Deck beams, curved to the crown of
the deck, in 1880, 3.15 cents per pound ; 1881, 8.1 cents per pound. Angle-iron, cut to length, 1880, 2,65 cents per
pound; 1881, 2.55 eents. Plate fron, 1880 aud 1881, average price 2,95 cents per pound.

Tron-ship building differs from the sister industry in the important respect that larger capital is required to
carry it on. In the wooden-ship yard nearly all the workmen, to begin with, supply their own hand tools, and
after the outfit of broad-axes, adzes, saws, bevels, chisels, calking-ivons, mallets, rules, ete., is thus provided, little
remains for the builder to purchase except a bolt-cutter, a few planking screws, a fow large angers for boring bolt
and treenail holes, a derrick, and a large cross-cut saw. Hven if he supplies the yard with steam-power, a bevel
saw, and a planer, it is hard for him to spend more than $15,000 or 20,000 on his plant, and he can build the
largest wooden ships without them. There are plenty of builders of large wooden vessels in the country whose
-outhit of tools does not exceed $500 in value. On the other hand, an iron-ship yard cannot be established for
a smaller investment than about $60,000, and for a large business the investment is anywhere from $200,000 to
$1,000,000. The following is a careful estimate of the plant required for a yard having a capacity of onc ship of
from 2,000 to 2,600 tons a year: ‘

One pair of 10118 oo e v e iene vemees $4,000 | Hand 0018 et ia e i e e reme e eas $2, 500
Throe punching machines.........ivevaveao. 3,000 || Engine, boiler, pnmps, et6 receveemoueinancn e 4,000
One pair of Bhears «ove e einiier i aaaas 1,200 j Shafting and pulleys. .. ... covovemcouniiaiea. 5,000
One Planer cov e i eeae i ciir e vecann creaacanan a- 2,000 || Blacksmith-shop and GEDES. .. cvraviciione iou 3,000
TwWo COUNbOBILKS . - vnle vadansnenenreonerenansa. 1,000 || Cranesandrailways .....o.cooivemiivrncnena.. 3,000
One Arill ...t e e 800 || Buildlings, wooll «.ocouniiin i i e 10,000
OB ItIO. oot ot cre ceneen caers ccmamr mmen mann 700 || Foundations. cueeiiaens ciiureanacan. e emanan 4, 000
One FAIDACE -« ae veeieacace vamaion s e 2,500 | SUNATIOS «eeooeceeannar e aeeann cerneoaaeansaas 5y 000
Oune frame-bending slal....ooneoronicee ooeaae s 1,500 ———
Small 10018 «ovrcien i i v ciaam e e e, 2,500 B0 ) N S . b7, R01
Steam LBamnior ...eceecas .. rewanneranean vemnee 1,000 T
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This eircumstance of the greater cost of plant limits the number of iron-ship yards which can existin a country.

With reference to model, it should be stated that the change from wood to iron produces the effect of narrowing
the beam of ships. The one weak place of the iron hull is the flat of the floor, which, on account of the thinness
of the material, tends to buckle and collapse. This is offset to some extent by the use of vertical plates from
15 to 30 inches deep, according to the tonnage of the vessel, extending across the floor on each frame from bilge
to bilge. These floor plates are strongly riveted to the upper edge of the frame angle-iron; the reverse angle-
iron, which is riveted to the back of each frame, leaves the frame at the bilge and runs across the upper edge
of the floor plate, being strongly riveted thereto. The floor plate, the angle-iron, and the reverse angle-iron
united constitute the frame, which, while of narrow molding on the sides of the vessel, is thus of considerable
depth across the floor. But even this is not enough. It has been considered safer by all builders of iron vessels,
especially of sailing craft, to make the floor sharper, so as to give it a little more vertical stiffness, and then to
narrow the beam a few feet. In order to gain the same register tonnage the hull is made longer. This narrowing
of the beam makes the vessel swifter, both in the case of sailers and of propellers, which is an advantage,
and its only drawback is that in sailing vessels it makes the ship crank. The center of gravity of an iron hull is
always higher than in a wooden one, and the model aggravates the evil. The beam of an iron sailing ship is from
2 to b feet narrower than in a wooden one. The following comparison between average craft of the same tonnage
will show the difference :

IRON BAILING BHIPB (ENGLISH). WOODEN SAILING S8HIPS (AMBRICAN),
Tonnago. |Leggthon | Dpadest | Depthof | Lepethon | Boudust | Depth of
Treet. Feef, Feet. Feet, Treet. Teet,
1,000 220 24 21 177 38 23
1,200 220 35% 21 =188 a7 23
1,300 230 30} 23 194 38 24
1,400 245 37 29 200 30 24
1, 500 248 37§ 23 215 40 24
1,600 253 38 23 220 40% 24
2, 000 270 88 32 285 43 27

A description will now be given of the various localities in the United States where iron-ship building is or has
been carried on and of the classes of vessels built. Any extended reference to the war ships built from 1861 to
1865 will, however, be omitted, ag foreign to the purposes of this report.

North of Massachusetts, on the Atlantic coast, no production of iron merchant vessels has yet been reported.

An iron vessel was built in Boston as early as 1841, Jabez Coney, an iron manufacturer, paid some attention
to ship-building, and obtained a contract for the revenue-cutter Saranac. It is believed that this was the first
iron vessel in New England. Probably others were constructed in the following ten years, but none of large
size. In 1853 the Atlantic works were incorporated by a special charter, and shops were established in Bast
Boston with all the facilities required for engine- and ship-building. In their early history these works built almost
entirely on foreign orders, They made engines for the Russian corvette Mandjoor, Le Voyageur de la Mer, a
steamer for the Pacha of Egypt, and the Paraguayan steamer Argentina, and also built several steamers
complete for the Russians and Chinese, one for the Sandwich Islands, and for American owners the composite
steamer Niphon and the iron steamer Pembroke, the latter being afterward sold to go to the East Indies. In
1861 the works devoted their whole attention to United States government business, and built the jron-turret
monitors Nantucket and Casco, the turrets for the Monadnock, Agamenticus, Passaconaway, and Shackamaxon,
and the engines for five naval steamers. Since the war these Works have built much machinery on government
orders, two iron revenue-cutters complete, the Riechard Rush and the Samuel Dexter, and the noted United States
dredge-boat HEssayons, which did service at the mouth of the Mississippi river. One of their vessels was the
steamer William Lawrence, of 1,049 tons, for the trade between Boston and Baltimore, in which she is still running.
An iron sailing vessel, the brig Novelty, was also built by them after the war for the transportation of molasses in
bullk; the hold of the little vessel was completely lined with cement for the purpose. The works occupy four
acres of ground, and the equipment is complete. Iron vessels could be undertaken at any time; but of late years
little has been done except the construction of machinery for ferry-boats, yachts, excursion boats, etc., and the
repair of iron vessels, and it must be said that, so far as the latter branch of the work is concerned, the port of
Boston now supplies the yard with very little to do. TIron steamers throng the port, but they are all of foreign build
and ownership, and display an indisposition to having work of any kind done on this side of the ocean that can
possibly be avoided.

Le Voyageur de la Mer was built under a contract with George A. Stone, a young man who had been for
several years a resident of Syria as a representative of a Boston commercial house. He was something of an
engineer, and in an interview with the Pacha of Egypt he obtained a contract from him to build a ship, The steamer
was 216 feet long, 37 feet on the beam, and 22 feet deep in the hold, and registered 1,300 tons. The plates and frames
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were rolled in Norristown and Philadelphia, Pennsylvania, machinery being put up in Boston for cutting,
punching, and molding them. The hull required 3,000 plates and 300,000 rivets, a total weight of 881,000 pounds
of iron. The steamer had an inner wooden frame of great solidity celled with pitch- pme, two flush decks and five
water-tight iron bulkheads, two extending to the upper deck. The boilers were four in number, and oscillating
engines of 800 horse-power were put in, which were 54 inches in diameter, with 3 feet stroke. The propeller shaft
was 13 inches in diameter, and carried a 15%-foot wheel. This was one of the very first large irou Dboats in the
United States.

In South Boston there is a yard in which 850 men can be employed, and there is arolling-mill in the immecdiate
vicinity. There are two large ship-houses on the grounds, a machine-shop of granite 300 feet long, various
other buildings, and a derrick which will handle a weight of 60 tons. About $200,000 are invested in the property.
The yard was established in 1857 by Harrison Loring, ayoung man who had had experience in making stationary
and murine engines and industrial machinery, and who in 1841 had worked in the ship-yard of Jabez Coney on the
iron revenue-cutber Saranac. Mr, Loring’s first boat was the Sestos, for the East Indies, a small steamer, the plans for
which were prepared in England. The owners were pleased, and Mr. Loring built for them a sister boat. In 1860
ke built two iron steamers of 1,150 tons each for the trade between Boston and New Orleans, but they were afterward

‘sold to the government for employment in the blockading fleet. The iron propellers Mississippi and Merrimae,
each of about 2,000 tons, were built in 1861, and afterward the monitor Nahant, the ram Canonicus, and the
side-wheeler Winnipee, of 1,500 tons. Since the war the works have been devoted to machinery for sugar and
paper factories. All the facilities exist for the construction of vessels, Mr, Loring regards American iron as the
best for ship-building, on account of its superior tensile strength, and has repaired English-built vessels whose
plates were so weak a8 not to have over one-half the tenacity of common cast iron. He states that Mr. Martell,
the surveyor for Lloyds at Liverpool, admitted to him the necessity in England for something better than their
rolled irou for plates, and the consequent adoption by them of steel for ship-building. The South Boston yard
labored under the disadvantage of city rates of wages.

In a city like New York iron-ship building naturally began early. An immense amount of every kind of
tonnage was built and owned there, and everything which related in any way to ships was eagerly studied by both
builders and owners. DBuilders were enterprising, and watched with especial interest what was going on in England.
After iron vessels began to be built in Liverpool and Glasgow the subject was considered in New York. In the
years from 1830 to 1850 quite a number of iron steamboats, révenue-cutters, and tugs were constructed, and builders
beecame familiarized with the idea of iron frames and iron shells for ships. In 1839, as already noted, the little iron
propeller New Jersey, 70 feet long, 10 broad, and 63 feet deep in the water, arrived from England, on Commodore
Stockton’s order, to go on the Delaware and Raritan canal and the rivers Dalaware and Schuylkill as a tug.

In 1858 there was quite a movement toward building iron vessels. The steamer Suchil, a side-wheeler, was
launched from Bell’s yard, on the Hast river, with 200 people on board. She was 140 feet long, 35 feet beam, and
5% feet deep in the hold, with tlhree bulkheads and two 120 horse-power engines, and was launched in 43 days from
the laying out of the iron plates for the keel on the building-ways. There were 250 tons of iron in her hull. She
drew 12 inches light after launching and 16 inches with everything on board, and was ordered by the Tehuanfepec
Company to run on the Qalifornia route from New Orleans via the Coatzacoalcos river. Her hull was modeled at
the ends for a speed of from 10 to 12 miles per hour. In the same year the Novelty iron works built a steamboat
168 feet long and 30 feet on the beam, while the Morgan iron works began on a contract. for four iron propellers to
go to Siam. It was in this period that New York was building so many Jarge and handsome wooden steamers
for the coasting and California trades. The cost.of iron vessels of that size was estimated with a view to competing
for the orders of the companies, but the excessive expense and the lack of large plant defeated all efforts to
introduce them.

In 1861 William H. Webb built the iron-clad propdler frigates Re @Italia and Re Don Luigi de Portugallo for
the Italian government. The contract for them had been entered into before 1861, and some trouble was experienced
in completing them, but the work was finally accomplished, and the ships were sent across the ocean and delivered.
The Re d’Italia was 2824 feet long on the upper deck from the after side of the rudder-post to the forward edge of
the hawse-pipes. . The breadth of beam on the load-line was b4 feet, and the total depth of hold 333 feet. The
Re Don Luigi de Portngallo was 3 feet shorter. The armor of these vessels was mounted on a frame of oak and
loeust of the most massive deseription, and the weight of each ship with everything on board, including armament,
was 6,150 tons. Bach was capable of a speed of from 15 to 17 knots per hour. The Re @Italia made 14 knots on
her first trip with steam up in only four of her six boilers.

A monster iron-clad was soon afterward built by Webb and sold to the French government. Originally
ordered by Secretary Welles for the United States service, she was not completed until the war was over. Her
builder then obtained permission to sell her abroad, and she was sold to France, This ship was called the Dunderberg,
but was rechristened the Rochambeau after her sale. She was a long and powerful ram, lying low in the water,
but with a high shot-proof casemate amidships for the working of the guns. The extreme length was 380 feef,
the beam of the hull on the plank-sheer 59§ feet, the beam over all above 725 feet, and the depth of hold-
amidships 22% feet, with a casemate 74 feet high inside, superimposed. The portion of the bow which formed
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the ram was 50 feet in length. Mr. Webb gave this ship an almost perfeci.;ly flat Qoor, 50 a8 to .ga,in the largest
possible displacement. The dead rise was only 4 inches. The hull was masswgly Duilt of wood, with armor above
of 43-inch iron. The frames were spaced 3 feet, and molded over the keel 17 inches, at the ‘ﬂoor—hequ 14 inches,
above the bilge 13 inches, and at the plank-sheer 9 inches. The sides of the casemate were % feet thick, and were
set at a slope of 359, to compel the glancing of shot. A thousand tons of iron were .used in the m“m?r, and the
displacement was about 6,900 tons, This weight was carried on 21 feet draught. Theship’s engl.n es (twoin nu ml)e?)
were built by John Roach & Son, and developed 5,000 horse-power, giving a spee:d of 153 miles per hour. Thig
ship registered 5,090 tons, and was the fastest armed steamer in the world at that time.

Since the war it has not been practicable to carry on iron-ship building in New York city. There are four
large engine-shops which are devoted almost entirely to marine work, one of them, the 1?'1'01“;};{1-1\ iron werks,
helonging to Messrs. Johu Roach & Son, who build at Chester, Pennsylvania; but the building of hulls in New
York has ceased, prices, wages, and taxes being too high for that class of work.

The only place on the Hudson which has an iron-ship yard is Newburgh, where Ward, Stanton. & Co. have
lately added the construction of iron vessels to their old business of building and repairing wooden river boats,
In the census year the river propeller ferry-hoat City of Catskill, of 414 tons, and a tug of 115 tons were built.
Another ferry-boat, the Hoboken, about 190 feet long and 40 feet beam, a double-ender with side-wheels, and a
screw yacht for James Grordon Beunett, 246 feet long over all, 225 feet on the keel, 26 feet beam, and 18 feet deep,
were in process of construction. The cost of tugs at this yard is about $200 per ton.

At Camden, New Jersey, on the Delaware river, there is one well equipped yard devoited to the construction
of tugs and pilot-boats with compound engines and vertieal keels, This yard has been established for many yoars,
and has had its ups and downs; but it has now proved the superior excellence of iron hulls for tugs, and builds
four or five of that class of boat every year, there being usually two or three under way at once. Two of the boats
built here were the Brazil, of 120 tons, 105 feet long, 20 feet beam, and 11 feet deep in the hold, with ecompound
engines having 18- and 30-inch eylinders and 22-inch stroke, and the Juno, of 84 tons, 85 feet long, 18 feet beam,
and 9 feet hold, with compound engines 15 and 26 inches in diameter and 20-inch stroke. These boats were sent to
Brazil and encountered roungh weather on the passage, but behaved so well as to prove their fitness for any ocean
voyage. The Inca, another of their tugs, was also a seaworthy boat. The first iron pilot-boat in the United States
was built here for service at New Orleans. She was named the Jennie Wilson, and registered 77 tons. In 1880
another of the same class was ordered, also for New Orleans, and was sent to her destination the next winter.
The second boat was the Underwriter, of 170 tons, 1203 feet long, 22 feet beam, and 12 feet deep, sharp on the
floor, keen in the bow, with a good deal of sheer, and handsome in her whole bearing. The engines were compound,
with 20- and 36-inch cylinders and 28-inch stroke, driven by a Dboiler 11 feet long and 11 feet in diameter, and the
wheel was 9 feet in diameter, weighing 3,847 pounds. In sn ordinary tug the only house that is necded.is one
amidships to shelter the boiler and engines and make room for the stowage of spare cables, ete. There must
also be a little pilot-house either atop or forward. In the pilot-boat, however, more cabin space is necessary. Tho
arrangement on the Underwriter was as follows: Forward there was a pilot’s cabin next aft was the engine-
room, large and airy; then a dining-room, with kitchen and pantry adjoining ; and finally, farthest aft, the lodgings
of the pilots, having 16 berths. The forward hold was fitted wp with 10 bunks for the ecrew. The plating was of
Tg-inch jron. ‘Weight of boat, with all on board except coal and water, about 175 tons. In the census year thiy
yard built four jron tugs-—-the Inca, 103 tons; the Phoenix, 95 tons; the Kate Jones (Fig. 68), 123 tons; and the
Nellie, 61 tons—consuming 385 tons of iron in the four hulls and machinery. They were completed at & cost of
§76,000, about $200 per register ton, or not much more than the cost of the same class of vessel well built of oak
and pine. Wages in the yard were $10 and $12 per week for all the iron-work hands and $15 for carpenters. A
tug 120 feef long was building, at the time the yard was visited, with plating of %-inch iron, rolled 10 feot long, 3
and 3% feet wide; frames, 33- by 33- by g-inch angle-iron, spaced 20 inches; beams, angle-ivon; and rudder- and
stern-posts of 24- by 6-inch iron. An average of 50 men find employment in the yard, but it econld employ 200.

Philadelphia, from its nearness to the iron and coal mines and from the remarkable development of the iron-
manufacturing industry in the towns lying back of and around her, has always enjoyed a great advantage in iron-
ship building. The city has a large number of engine-building works, and is exceptional in the cheapnessof her iron
and .coal. It was na,.tuml that she should take a lead in iron-ship building the moment the indusfry had reached
a point where the price of materials and convenience of access to rolling-mills near by should begin to tell. 1t
lf;;;giii 1131(;%1:1 ntﬁze(éut;;;te’ls};; ]ili;sb 1(1’)(:1116 \;(;‘s;i 1;313&1\1153;5{5?( & light-dlmught ri.V(ar boat whigh was 1&111)01.16(1 in

! L , ats of which there is anyrecord in. Philadelphia was
a small barge, Wh}ch was built bsr Jesse Stmjr four squares from the river and was hauled down to the wator by
horses. In the thlrty years following 1825 quite a number of small iron vessels were built in the city-—steamboats
reYenlle-qutters, ete.—L. P. Morris, James T, Sutton & Uo., and Neafie & Levy building from time tol time, the J.uﬂla;
lagmg designed and !aid down on the mold-loft ﬂ.001' by practical ship-carpenters. It does not app eaf, howz aver, that
e product of the industry was so large and important as that at New York until fter tl inni ¥
war of 1801, The outbreak of hostilities being a sional T reparations i i ' aLe the beglqnlng O-i \.tho
Cramp fitted up ab once his wooilen.shio v gl gn : or preparations in Philadelphia for large ships, William
. p yard (where since 1830 he had built 106 vessels of different kindg)
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with machinery for the handling of iron plates and frames, His first vessel was the Unitecd eSta.f;; ‘man-of-war
New Ironsides, of 3,250 tons, 230 feet long and 56 feet beam, which was a strong wooden shi’i) {roti-clad -4bove the -
water. She was built before the yard had been fully fitted up with machinery, and the armor’f;lates were purchased.”
from another concern. 'When the contract was made the timber for her frame was still groxvingfiﬁ”zcﬁ"é woods; yet in
six months’ time she was launched and on her way to Charleston. Mr. Cramp afterward built the monitor l;azoo,
the steamer Chattanooga, and a number of transports, and did a Jarge amount of other governmentwork. Meanwhile
he was steadily improving the plant of the yard, and after the war it became one of the great iron-ship brilding
concerns of the United States. When the building of war vessels ceased attention was turned to the subject of
merchant steamers, Philadeiphia had lines of coasting steamers to every port on the Atlantic and Gulf seaboard.
They were old wooden boats, with a capacity scldom, if ever, exceeding 1,000 register tons, and were in part side-
wheelers; as fast as they wore out they could be replaced by iron vessels, provided good ones could be built at not
too great an increase of cost. The needs of the coasting trade were cavefully considered, and a number of small
iron steamers and tugs were built at the yard., Two propellers were built for the Clyde lines, and then, in 1872,

‘
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Pig. 64.—LONGITUDINAL SECTION OF THE THREE-MASTED SCHOONER JOSEPHINE.
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Built by Willinm Cramp & Sons, Philadelphia, Length on deck, 132 foet 3 inches; length on load watoer-lina, 126 foct; breadth, molded, 34 feet; depth, molded, 12
foot; dopth of hold in the clear, 0 feet 10 inches,

Mp, Cramp obtained the contract to build four steamers for the new American line to Liverpool of 3,016 tons each,
at o total cost of $2,400,000. These boats made the reputation of the yard, and there being then no American
steamers in the trade from the United States to Europe (and indeed there have been none since) it was deemed
important to construet them in good style as specimens of American workmanship. They were modeled long and
narrow, with fine bows and runs and slightly hollow water-lines. - The dimensions of each were: Length over all,
355 feet; breadth of beam, 43 feet; depth of hold, 35 feet. Decks, 3 innumber; 2 masts, Kach ship was supplied
with two compound 1,800 horse-power engines, with 57- and 90-inch cylinders, having 4 feet stroke, and a 16-foot
wheel. The ships were completed in 1873, and proved fast, smart, and strong vessels; their speed was 13 miles an
Lour. They have now been running nine years, and are insured by English companies at the most favorable rates
given to any iron vessels atloat. As passenger boats they fully answered all expectations; their average time from
capo IMenlopen to Queenstown is 9% days, and on the return 10 days 2 hours. Bach carries 100 cabin and 800
steerage passengers, 1,740 tons of cargo, and 7 20 tons of coal on 20§ feet draught of water. The export trade
to Tiurvope now requires steamers which can carry 3,000 tons of cargo, but in the day when they were built the
American boats did all that was demanded of them.

Aftor the American line was built this yard gave its attention wholly to the production of iron tonnage. Down
to the present year the yard has constructed in all more than 50 vessels (the majority of them for the coasting trade),
including a few yachts and the conversion of four fast steamers into men-of-war for the Russian navy. ‘When the
Russian contracts were being fulfilled the yard was so busy that it was compelled to employ a number of shops
outside to aid in the work. The propellers made by the Cramps are characterized by long, lkeen, Wedge-lik.e bows,
rising floors, good speed, and strong workmanship. The yachts Corsair and Strfmger, which were .ﬁnished in 1880,
wero sisters, 165 foet long, 23 feet beam, and 13 feet deep in the hold, and weighed complete, vzlth all on hoard
except coal and waber, about 270 tons each. One of the vessels finished in 1830 was the coaster Chalmette, for the
New Orleans trade, 338 feet long, 42 feet beam, and 31 feet hold, and of 2,983 tons register—a fast and handsome. vessgl.
Three steamers were on the stocks in 1880, and there were contracts for others. - The Ormm?s do a large business in
repairing, a braneh of work which is valued by all iron-ship builders as being the most prf)ht-'c'mb] e. ~In new vessels
the proportion of labor to materials is as 40 to 60 per cent., whereas in repairing the proportion is as 65 to 3:5 per cc?nt,.

The Cramps have two establishments. At one of them, at the foot of Norris st.reejc-, the ships are .bmlt. Itisa
large yard 600 feot wide by 700 deep, with a number of shops for the beﬂdin.g, shearing, and pun.chl.ng of frames
and plates, the forging of Lars and shafts, and the making of boilers and engines, and with five building ways gnd
ample wharf and dock room. Plates and frames are ordered from rolling-mills at J ohnsfsown' and Phoanlxw_lle,
Pennsylvania. The other establishment is at the foot of Palmer street, fronting 230 feet on the river, and extending
bacl 620 feet. It has a machine- and Placksmnith-shop for repair work and a basin clry-d(?ck 462 feet long, 111
feot wide on top, and 23 feet draught of water. In making this dock 4,200 piles were driven, The pumps are
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centrifugal, four in number, with a joint capacity of 30,000 gallons per minute, and empty the dock in 45 minutes.
The regnlar force of the company is 1,200 men, but in busy years 3,000 men can be employed. The working foree

of 20 wooden-ship yards is concentrated in these two establishments.
Only one iron sailing vessel has ever been built by the Cramps, This was the center-board schonner Josephine

(Figs. 64 and 65), of 365 tons, 126 feet long on the load-line, 182 feet over all, 34 feet beam, and 12 feet molded depth,
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Fig. 65.—~CR0SS-SECTION OF IRON SCHOONER JOSEPHINE,

o = : e

e R e e e e e e e e e e e oy 3
] ™ 1 21 -
w

the hold being 9% feet deep i .
. D in the clear. This vessel was the id v ;

in Philadelphis \ ¢ e idea of a number of shipwrights and mariti :

Cramps :nrc)l ;Z’ozhzt:n t(l)l%t;oiff them owners in other craft. John Main had had a smaﬁl irfn stezﬁgbls;; 112131(; {:00%110

He enli.,sted the iflteres:j;L of szwf:rlillngs:es?e‘g couiﬁ. e e a hill sometbing ke that it wouwld bo n qu(?zeslqo

i ociates ; the vessel was ordered, : L SRR
Tegister ) red, and was com g | 3

gister ton, or about $8,000 more than a wooden center-board schooner of the mml(;lec?;b C?i?:y& cgiiia olfmffilggll?er
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A 1 for 16 years, however, and the owners expect to save that $8,000 more than once during her existence
in escaping from the necessity of the continual ealking and repair to which wooden vessels are subject. The
scantling of the schooner is as follows: Keel, vertical center plate, 26 inches wide, § inch thick; vertical side
plates, below the frames, 7 inches wide, § inch thick ; frames, angle-iron, 8% by 3 inches by +% inel; reverse angle-iron
frames, 3 by 24 inches, % inch thick; spacing, 20 inches; floor plates, 15 inches deep over the keel, 4 inch thick,
extending from bilge to bilge, riveted to.the vertical center plate by short angle-irons; on top of the frames, at
each side of the center plate, there is riveted a continuous flat plate, fore and aft, 10 inches wide, § inch thick, which
istied to the keel plate by continuous angle-irons, 3 by 3 inches by %-inch thick. This arrangement constitutes the
main keelson. Right feet each side of the main keelson is placed an intercostal side keelson, made of F5-ineh plates,
rising 8 inches above the floors, and secured by fore-and-aft angle-irons, 3 by 3 inches and 4 inch thick. There
is a bilge keelson each side, composed of two angle-irons, same as the above, laid on the frames, and riveted back
to back., Half way up the sides of the hold there is a stringer of two angle-irons, similarly arranged, and of the
same size, Beams of bulb T-iron, 7 inches wide on top, 8 inches deep, and § inch thick, spaced every other frame.
A stringer plate over the ends of the beams is 31 inches wide and § inch thick. The tie plate is 7 inches by § inch
thick. There are 7 streaks of outer plating. The garboards lap 7 inches on the keel, are riveted clear through,
and are of {-inch iron. The next strake is % iron; the next, %;; and all the rest +%;, except that the sheer stralke is
% inch., The bulwark plating is £ inch. The hold is floored with 2-inch yellow pine, the deck with 34-inch white
pine, and there is one buJkhead in the bow. The total weight of metal in the hull was 225 tons. On the whole, the
scantling of this schooner would be considered a little light, but this is due to the superior quality of American iron.
On deck the arrangément was the one which is customary in schooners. Torward there is a house 6% feet high
and 11 feet long, through which rises the foremast, There is also a small top-gallant forecastle for the windlass.
Aft there is a poop-deck, on which there is a house 23 feet long, with quarters for the officers. The schooner
spreads 3,150 running yards of canvas. She is a good carrier, taking 550 tons of cargo at a trip, and is regarded
as a successful vessel. She would be followed by others of the same class except for the first cost. (a)

The firm of Neafie & Levy, in Philadelphia, has been engaged in the construction of iron vessels of small size
since 1844, This fArm cawme into existence in 1838, and Dbuilt its first vessels in 1844, The product of this
establishment has been principally engines and propeller wheels. Up to the fall of 1882 it had built and put into
vessels no less than 737 engines. 1ts propeller wheel is a specialty, the manufacture of whieh has grown into a
large business. - About 350 per year are now produced, varying from 24 to 15 feet in diameter, and are sent ouf
all over the country. The firm takes contracts for both wooden and iron hulls. The latter are built upon its own
grounds, but the wooden craft are generally constructed by a subcontractor. The following is the list of iron vessels
built by this firm:

Name, Year, | Longth, iBrondth. Depth, Name. Yoar, | Length, | Breadth. | Depth.

Tt In)  FtIn. Ft, In, Tt In. | Tt In. It In.

COnestOZR cuumnevrervscuncnaserarmaranans 1844 80 0 60 6 0| General Seoth .coevvnr cevrrienniaiaaanf 1860 225 0 32 0 0 0
BALOIRY wvvnvencaunn cummmsnnrenncanasennas 1844 125 0 20 0 B8 0 Union couceevemenemrsrenacannacs 1860 25 0 32 0 10 0
Teoumeeh ....... Veanmrereeaseanaraanenns 1844 8 0 8 0 8 6] Russie.ecuncrecseaniianionnrnnes 1860, .75 0 5 6 70
ADULB tenniriaimen iarunsesnseisanansynnes 1844 160 0 280 6 0 |} Siberia. .. 1860 750 15 6 70
(ST 0 51141 R 1844 110 0 40 $ 6 Amoor...... 1860 w0 15 6 70
Ranooons .vaeunn Cereamrrnaeraaas PN 1844 125 0 10 6 G G || Van Vliet..... 1862 7 0 15 6 66
Monbeztmn . ovveivannermaieasinrnneonns 1852 6 0 10 6 3 0 || Joseph THOMPEOD. «aueuevmencnns 1862 | 188 0O 23 0 8 0
Gov. Moorhead -eeeveieiirnerrannniannns 1862 100 0 17 6 3 0| Goneral Moigs -coomvuevunans 1862 158 0 23 0 9 G
[0 F T TS 1852 115 o 23 0 8 0! Pocahontas ..oeviirnriremenmnncainvana. 1862 160 0 a o 90
UL N7 U U 1855 65 0 16 0 6 0 || Charles Pearson ..oeyeeemmreamecveancanan- 1863 800 2 0 4 0
Bordman, No.1 ceenrennnnnns 1865 125 0 06 7 0| Havana .. ...l 1863 230 0 B4 O 24 0
Bordman, No.2 .... 1855 00 0 00 6 0| Dashing Wav0.ceuss coneramranananeeee.. - 1803 60 0 18 ¢ 4 3
dreob G Neafle. . oooavuvrrneennciana, 1850 80 0 19 6 7 0 JulaSalnt Clalr oaneee il 1866 129 0 87 0 ¢ 0
Major Browerton cuveweemesceas snenaevans 1856 o0 0 8 7 6l Bandy MoOre evecuvennneasmnmmanioneane..| 1866 120 0 87 0 4 0
TFanny Cadwallader...oueveanercunnaa, 1850 158 ¢ 23 8 8 0| Idn ccnivnnniaineianns emeenreeascaninas 1870 65 0 15 0 G 0
Tlizabeth oocveeeian... demauemeaamaianas 1846 168 © 2 8 8 0§ Sominole....icnvicevemnvanmnecnracnennns 1871 8D 0 i8 ¢ 8 0
Jamoes Gray ' vewenanened 1857 8 0 18 0 8 0| Cynthin...ivomvecciiaianevaraeaenen..l 1871 05 0 8.0 80
Y. AU o 1859 120 0 24 0 G 0] Mary Lotmisf . eeuioiearvnieraariieaseneae 1871 -8 3 /0 8 0
(017710 05 T PP 1859 168 0 28 8 8 0 W.I Gladwish 1873 118 ¢ 24 0 9.0
Philadelphia. 1850 | 200 0 2 0 9 0| Sallid cueeumanennurnannan 1872 60 0 13 0 GO
Pacifio 1859 B0 15 8 6 G| Tiadale ...cvermmanarenana 1872 ] 180 8 0
William Woodward 1860 [ 158 0 23 8 8 0] Alfred and Bdwin 1872 | 100 0 21 0 70
Ounalaska. oo cvenee s vanmnarcnean- L. 1860 %0 15 6 T 0| TG Wittorheo . ocmvaeeymeraenetaanates.| 1872 108 0 2 0 8.0
ATASAPEN vuuv s vnies e eeenmnan Leo] 1860 120 0 25 0 8 G| Bbhel .eenerernancaceasanararearoosamnan| 1872 60 0 14 0 G 0
Oriental .......... pemebancssutmesnsaran 1860 210 0 82 0 20 Bl Convog.oee ot crar e 1873 8 0 19 0 [

«During the winter of 1882’33 there has been established in Philadelphin qne new yard., Some repair shops in the norfhern part of
the city, owned by the Reading railroad and originally intended for iron-ship building, but never used for that puxrpose, have been bought
by o company of New Yok men, They are to bo placed under the management of Lieutonant Gorringe, lnte of the United States navy,
and a contract has been token for a sailing ship, which it is at present proposed to conswnct during 1883,
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Name. ! Year. | Length. | Breadth.| Depth. | ' . Name. Year. | Length.  Breadth. | Depth,

Ft.In., I In. Ft. In. I, Tn. It In, Tt In.
DahHa. o e e vasraearemeacrea s 1874 141 6 25 0 10 6 ComoNo cevereiavniiniiceiicrrnennnnne 1881 170 0 23 0 9 0
William 8. Stokeley .. 1874 100 0 18 0 8 G| W.M. Wood ..oavurmuunnnanns b 1881 80 ¢ 17 0 8 ¢
Toanloe . crevn ceeiineiie i laaa 1874 67 6 14 6 6 6 || Willlam T, EaYE veuerrnnncniivinninnanas 1881 204 6 42 0 130
SEATELO - v asvreenrn v eeronnn amna s 1876 60 0 14 0 6 6| Babtler «ovoiciniiniiiiiriiea e 1881 110 0 22 0 10
Transfer, No.1... 1877 100 0 21 0 10 0 || 'William A Marburg .. ... 1881 105 0 21 0 [/}
Cubsay .vvvennnnnn 1878 211 0 82 6 21 6 || Nab Wales....oveeeinmriaiaieicaannnan, 1881 85 0 i8 ¢ [
Ella Andrews.... 1878 80 0 17 0 8 0 Storm King.. . .| 1882 118 ¢ 21 0 13 0
John E. Tygerb....................._._-. 1879 115 0 22 0 o || City ofPhlla,delphm ...................... 18821 100 © 10 8 1 9
NEPHUDO .« useiaieevanioaeineciansrnsonnes 1879 115 0 20 0 L | - R R 1882 9 0 19 0 g0
Rattler ......,... 1879 11 0 22 0 11 0 {| City of Alma 1882 110 ¢ 20 ¢ 5 0
Atlantle ........... 1879 159 8 30 0 11 9 j| Ruashing .. 1882 100 0 10 6 10 6
Transfor, No. 2..... 1880 100 0 21 0 10 0 |} TFBOIL cevvvinminiiianernnsuricernanmnnenns 1882 176 0 23 6 10 0
Greorge H. Wailrous.....ocoommcmenaaan 1880 100 0 21 o 00

|

At Chester, Pennsylvania, there is one large yard, the property of John Roach & Son, of New York, In 1868
the founder of this business, after a long experience as a boiler and machine builder in New York, had bought the
Morgan iron works of that city, a large establishment at the foot of Ninth street, on the East river, in which most
of his machinery has since been .built. In 1872 Mr. Roach bought a large properbty at Chester and developed
there a great iron-ship yard, his first vessel being launched in 1873. It has always been a busy yard, producing
regularly not less than four and sometimes as many as ten large class steamers a year. The largest American
steamships afloat came from these works. The yard itself is the most important one in the United States.

The plant at Chester is elaborate, complete, and of the very first order, and represents an investment of about
$1 000,000. The works cover about seventy acres of ground, and have a front of 2,500 feet on the Delaware
river, Theriver is over a mile wide at this point, with depth enoungh to float the largest steamer of the present day.
Building slips have been substantially construeted on heavy piling, making accommodations for the building of
ten large vessels at once, and the docks and wharves have been furnished with shears and hoisting engines for
masting vessels and putting aboard the boilers and machinery. - A short distance below the ship-yard proper, and
located on the river bank, are the Chester rolling and steel mills and a blast furnace, the latter with a capacity of
700 tons per week, The furnace alone cost $250,000. These works are owned by the proprietors of the ship-yard,
cover about thirty acres, and ewploy 800 meun; and it is not too much to say that they constitute the best
plant in the United States for making plates and armor of iron and steel and steel castings. It is an interesting
fact that at these two establishments, owned by one firm, iron and steel ships ean be created, beginning with the
ore itselt’ and ending with the finished steamer, completely equipped for sea. Hvery part of the work is done by
the one firm, and it is believed that this is the only establishment in the world possessing such complete facilities.

In the ten years from 1873 to 1882, both inclusive, the total tonnage built by John Roach & Son aggregated
about 148,000 tous, the average being 14,800 tons per year; the largest produet in any one year 28,190 tons. The
ollowing are some of the details concerning the vessels built:

k BOILERH, ’ ENGINR,
Year §
Names. when So‘ld:c‘:é"gel Length. | Breadth, | Depth. | Tonnnge. ] [ dﬁ‘ggh
built. }ll"g?l Diameter. | Length. s Dm;n{agm‘; and
i

Ft. In.| Ft. In.| It In. Ft. In,| Ft In. ‘ Ft. In.

City of Waco 1873 | Serow ...... 244 0 38 0 19 9 1,549 4 100 9 6 0 and 568 x 54 13 0
Brig...... .- 1873 | Side-wheel.. 02 "0 36 0 14 0 750 1 10 0 8 0 46 x 11 22 N
Colima. ... .. 1873 | Screw ...... 8312 ¢ 40 0 20 3 2, 906 4 3 0 9 9 51 and 88 x 42 16 3
Colon vvemevrmamarcamcncaneneae| 1878 | .o dO - ocne.- 300 0 40 0 28 8 2,714 4 113 0 9 9 51 and88 x 42| 14 8
Gorden City veccereeioniainanan 1873 | Side-wheel.. 184 10 33 6 id ¢ 840 & 1 10 10 84 0 48 x12¢ 22 0

14 9
City of San Antonio............ 1878 | Borew ...... 202 8 36 0 2 0 1,450 i 2 FA $10 6 48 x 48 1B 0
George W. Elder....cocnueuaon. 1874 {...o0 e.nne.. 258 0 88 0 21 4 1,569 4 6 0 9 8 30 and 56 x 54 13 0
City of Guatemals - .ovursneenn. 1874 |... do oeen.n. 258 0 3% 0 20 1 1,490 4 13 0 9 6 |l 80 and56 x 54 1B 0
City of Panamas ..oueeeacenvenn, 1874 [....do .ooo-.. a8 0 56 0 20 1 1,400 4 18 0 9 6 || 80 and56 x 54 13 0
State of TeXAE . veneeeenenunnn- 1874 {....do....... 248 0 36 0 119 9 1,549 4 130 9 8 30 and 56 x 54 13 0
. 12 ¢ .
BOrKS .o eee e iaeeeinaeas 1874 . ollo o 196 6 28 6 139 33 | 10§ 30 o 3 8 0 ll20 andss x 80 s
| PErKIOMEn. cJanenaaaeeennn.. ... 1874 | Serew ......, 218 6 3 0 5 8 Loas || 2 |3 ;2 g&l 8 8 |waaswzxse] 1

City of Peking o.ceeeenoniinnn, 1874 |....do -...... 419 © 47 4 a6 1% 5, 080 10 13 ¢ 10 6 51 and88 x b4 20 3
City of Tokio c.oonvos.ad esamman 1874 j....d0. cannn. .419 0 47 4 36 13 8§, 080 10 13 o 10 6 51 and 88 x 54 20 3
City of Chester ..-.eevevennen.. 1875 {..enfl0 oeleans 208 6| 33 @ 15 104 L,106 | 2 { 12 3 } 11 6 |24 and4s x 45 100
City of Sidney . cecevvrveecnannn. 1875 J....d0 veaiuae 852 0. 40 0 29 0 3,017 6 13 2 10 6 61 and 88 x 60 20 0
City of San Franclseo.---.--... 1875 |....do .l..... 852 0 40 0 20 0 3,019 6 13 2 10 6 || 51 sand88 x GO 20 0
City of New York ..cvcereeaia. 1876 |....do .oouonn 362 o0 40 0 20 0 3,019 6 13 2 10 6 51 and 88 x G0 20 0

o o

e

g g
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. BOILERS, ENGINE.
Year
Names. lv;vhitla‘? Sé;}z—gg;el Tength. | Breadth. | Depth. | Tomnage. - ’ d}fgg‘&r
it ’ ums-, Y Diameter and
ber, | Piameter, | Length. stroko.
Ft, In. Ft. In. Bt In. Ft. In. Ft. In. Ft. In.
Rio Grande «occemeonssiianaenan 1876 | SCrew ...... 308 0 3 0 21 0 2, 566 4 11 10 10 0 || 84 and 60 x b4 4 0
NewDOTIL vceenrrensanunrnsnasns 1876 |....d0 . .cunn. 162 9 24 3% 9 0 F35:C S | AR DA SRR 24 and 36 8 0
=N 13 o 1876 J....do -......] 190 9 32 ¢ 5 0 1,246 b 8 0 8 1 28 and42 x 42 12 0
ATNANCE < oennearnrecmenenaenn R EC N Y T 100 9 32 0 B 0 1,248 5 8 0 8 1 |28 and42 x 42 2 0
City of Savannah vee| 1877 { (o0 eiinann 272 0 38 6 24 6 2,029 4 12 8 10 6 38 and 68 x 54 5 0
City of Macon cvareeeaniaaenesn 1877 |....40 -veeens 272 0 a8 6 24 6 2,003 4 12 8 10 6 88 and 68 x b4 3 ¢
City of Washington vaevann--e. 1877 |....dlo...e... 820 o0 38 0 2T 7 2,618 {...... { ;ﬁ 2 } 18 0 | 40 andT4d = T2 16 0
TWestern TexXas .ocvvanreancness 1877 f....d0 . uenns 239 7 3 0 8 0 1,121 2 { lg i } 0 0 24 anddd x 44 11 ¢
Panama Railroad Tug. ... -eex- 1877 |..e.d0 «..nv.. 08 3 18 1 6 0 N ) 12 ﬁ {oow 20 x 2 6 9
Wiagara. . occeeeeaninoaiiannaaa. 1877 [....d0....u] 202 0 3 1 28 6 2, 205 4 11 10 10 0 84 and 60 x 64 14" 8
SRPALOZA . vvrnrnvvancaaaniaas 1877 |....d0 ....-.. 202 ¢ 38 1 23 6 2,205 4 11 10 10 0 8¢ and 0G0 x 54 | 14 38
Gate Clby ccvvimmeivnrnaniennnas 1878 |....do..eeal] 272 0 38 6 24 6 1,097 4 12 8 10 G 88 and 68 x 54 RE ]
City of Colnmbus..........-... 1878 1. A0 -eaennn 272 0 38 6 24 6 1,992 4 12 8 0 6 38 and 08 x b4 15 0
Saratofga . oo eenameeemanaapennes 1878 |....do...-... 318 @ 38 1 21 3% 2,420 4 13 6 10 6 40 and?4 x 54 15 6
Gity of PATNV.nnveratsnncatannes 1878 |.n..d0 eue-n.. 368 6 88 4% 28 73 3,532 i3 3 0. 10 6 424 and Mgx 60 6 0
City of Rio de Janeiro......... 1878 |....d0.......| 308 @ 88 4% 28 7% © 3,048 [} 13 0 16 a 42k and T4 x G0 38 ¢
01 7:0)) ) R 1878 |....do.......] 800 O 38 1 23 6 2,835 4 12 8 10 6 80 and 60 x G54 15 o
Manhabtan «ovv.coneemermeenes 1870 §....d0 ..eo.. 246 9 35 83| 20 0 1,6 || 2 { 3 g } o2z 0 |28 andes x 48 1B o
icity of "Alexandria «ocoueeuaans 1879 |....do....... 832 ¢ 38 6 24 7 2,480 4 14 ¢ 11 0 423and 78 x b4 16 o
ES
b 0) 711 TSP 1879 | Side-wheel..| 178 4 7 38 8 2 240 2 g g i } 13 2 26 x 72 198W
(1181 0T 7l TN raeaann 1879 | Sorew ...... 200 9 38 10% 22 9 ' 2,860 4 13 3 i1 ¢ 88 and 68 x 54 15 0
Colorado e cevenciniiimaannnanan 1879 {....do.......| 320 1 30 1% 21 0 2,785 4 3B 3 11 0 38 and 08 x 64 15 0
TUAD ML «oaeeeeernnenmrnnnens 1870 | Side-wheel..| 105 o | 28 13| 1 o o | 1§ 13 g ba oo 98 x 86 o 9
City of Augasta 1880 | SOrew weeees|eeoeevaeansoees SRR 2,870 423 and 82 >
Foomite «oveverenirincmeennnns . 182 0 23 6 8 7 450 28% and 40
Breakwater.ccaeecaivaciannunes 226 0 B5 0 20) 0 1,046 88 and -
NOWPOThecarnnrannns ceo o o] 825 0 88 ¢ 23 0 2,735 48 and 90
Columbia 310 0 88 0 28 0 2,722 423 and 82
Louisiana 848 0 80 0 28 B 92,840 28 and 56 3
Guadalupe 317 8 30 b 21 4 2,830 38 and 70
(63753111 - S 212 ¢ 81 4 8 857 58
COphous .o coveeviiariannneannen 218 6 32 4 11 B 837 53
[ E DR 220 0 82 6§ 11 993 ) 53
Walle Walls 1881 | Serew ......| 310 0 40 6 2 2 2,131 40 and T4
TVmatilla....ons.n 1881 |... do.......] 810 0 40 6 22 8 2,181 . 40 and 74 x
Willamette ...... 1881 |....do.......] 836 O 30 1 24 0 2, 204 88 and 70 x
San Mareos.....cviveneeanannns 1882 |... do.......| 37 8§ 30 b 21 4 2,830 38 and 70 x
Guyandotte. ceveecirennnnann.- 1882 |....do 7 o 40 b 24 4 2,140 38 and ™ x
ROBDOKO. v veernnrerranansunnan 1882 |....do.. 206 - 0 40 0 W 9 2140 | () (@ (@) 41138 and 74 x B4 (@)
San Jose......... . 1882 |....do .. 288 0 87 0 a0 2,010 84 and 62 x 54 B
Son Juan ........ .0 1882 [....d0.......[ 283 O 30 4 22 3 2,010 34 and 62 x 54
San BlaB...oveecieiianionnenen 1882 j....do.......| 288 0 87 0 21 o 2,010 34 and 62 x B4
Tallahassee ...| 1882 |....do .. 280 0 40 7 24 1 2,700 _ ) 88 and 74 x o4
Chattahooohon. . veireausennanas 1882 |....do .. 280 0 0 7 24 1 2,700 . 38 and 74 x b4
aco0Chon c.ove e rrnenranaen 1882 |....do 280 0 40 7 24 1 2,700 38 and 74 x 54
Pilgrim .....ovine.. 1882 | Side-wheel..] 378 0 50 0 17 6 3, boo 116 x168.
Finance. . denas cen Berew ...... 300 0 a’ 0 22 9 2, 000 38 and 66 x 54
Advanece. .. cereemavenatnens]oan suus R U S, ‘300 0 38 ¢ 22 -0 2, 000 86 and 606 x B4
ROUATICO 1 avpeeancereanarancnens|onnn an veeeflO oaceaa| 800 O 38 0 2 0 2,000 86 and 66 x 54 |)

o Fignres correspond to those of steamers of the same size ahove.

The success of this yard has been due to qualities on the part of its founder which ha.ve cha.rao'terized 1'3110‘
leading ship-builders of America in a marked degree—energy, a fertile mind, and remarkable mgem}lby in fula,ptmg
vessels to the trade in which they were to be employed. A. special study would be made of the ]fmds of cargoes
carried by the vessels in a particular coasting route, ard an idea would be formed of a ship which would carry
more of the given varieties of goods on a lighter dranght of water and at a faster rate of speed than thg vessels
already in the trade. This idea would be worked out in a ship, in which the builder WO'U.Id take perhaps a qua,rtgr
interest, in order to show his confidence in it. His operations have been in the main sunceessfnl, and the two
establishments have at times been employed to their full capacity. Iifteen hundred men can be employed
in the works at New Yorlk, and about 3,000 at Ohester. It is one feature of the opera:tidns of th'e firm that measures
are taken to secure willing work from the men. They are encouraged to be inventive and faithful by a system of
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rewards and promotion. TFurthermore, the personnel of the ship-yard is kept at a high grade of character by
the constant recruiting of young men of mechanical education who are fresh from school and are given a chance
to go into the yard and rise.

The vessels built at Chester include many of note. The City of Peking and the City of Tokio ran for a long time
from San Francisco to China, and were large carriers of cargo and small burners of ecal. The Para and the Rio de
Janeiro were the builder’s own venture in the way of a line of steamships to Brazil, in which trade they ran for
three years, being then withdrawn and sold to the Pacific Mail Company. All of the coasting steamers have long,
sharp, wedge-like bows, good runs, and easy lines, and have been remarkable for their speed, light draught, and
cmrgo -carrying power. The City of Washington, built in 1877, made in 1879 the run from Havana to New York,

,230 miles, in 75 hours 21 minntes, the fastest ocean time then recorded for o comsecutive period of 75 hours,
Her average speed was 163 nantical miles per hour. The steamer Newport, built afterward by this firm, made
the same run in 72 Lhours 15 minutes., Mr. Roach is now building a sailing vessel of about 2,040 tons, besides many
steamers.

A vard was established in 1880 at Marcuns Hook, Ponnsylvama, for the building of vessels, engines, and boilers,
under the title of the Pioneer iron works., A foundery, machine-shop, and blacksmith-shop were put up and fitted
with machinery, at a total cost of about $75,000, and eight or ten vessels were built in that and the next two years,
consisting of tugs, yachts, and small passenger and freight boats; but the concern did not prosper, and has since
gone out of existence.

At Wilmington, on the Delaware, besides the two yards devoted to the construction of wooden vessels, there
are two large yards engaged in iron- and steel-ship building. The industry was established here at an early date.
The city is practically as near to cheap coal and iron as though it were planted upon the Schuylkill, and the same
freight rates govern deliveries there from all parts of the country as at Philadelphia; in faet, iron-ship yards ean
be located advantageously anywhere upon the western bank of the Delaware for a distance of 90 miles so far as
cheap materials are concerned. The two yards in Wilmington devoted to this industry are those of The Harlan
& Hollingsworth Company and The Pusey & Jones Company. Both concerns build railway cars, but both have
extensive ship-building plant, and rank among the four leading establishments in the United States devoted to the
industry now under consideration.

The Harlan & Hollingsworth Company began business in 1836 and built the first iron coasting steamer
constructed in the United States. In 1843 they turned their attention to the needs of the merchant marine,
and after having turned out two small iron vessels began the construction of the steamer Bangor, which was
completed and laonched in the following spring, and was, as stated, the pioneer of the great fleet of American-built
iron steamers that has sprung into existence in the last forty years to take the place of the old-time heavy wooden
coasting craft, The success of the Bangor brought Wilmington at once into active competition with New York as
well ag with the eastern wooden-ship yards in the construction of the large number of iron steamers which the
coasting and inland trades began to demand. Wilmington had skilled labor and cheap materials, and a low seale
of wages prevailed, because operatives could afford to accept them on account of cheap rents and moderate living
expeuses. In the early years of the struggle to establish an American iron-ship building industry The Harlan &
Hollingsworth Company stood pr: actleally alone, for there were then few, if any, concerns in the country sufficiently
well equipped to exeeute contracts regularly for the large class of iron vessels. The suceess of their yard was due
to the fact that each vessel produced was built with as muech care in degign and construction as though it were
being made by an owner for himself, and the behavior of the vessels afterward was, in consequence, a standing
advertisement of the good qualities both of iron ships and American work., The yard received many orders, and it
has been busily engaged irom the first in building iron vessels of every description, its product being the most
varied of that of any American establishment. The concern covers 43 acres of ground, on which there are about
fifty different shops and buildings. . Those employed in ship work are supplied with machinery modern in type
and massive in build. The plant includes, among other things, shears for trimming heavy plates, planers, rolls
for bending plates to the proper curvature on the sides of the ship, machines for punching rivet holes in frames
and plates, hydraulic riveting apparatus, by means of which rivets can be elinched solidly with one thrust by steam-
power, frame-heating furnaces, bed-plates for bending the angle-iron frames to the proper outline, steam-hammers,
mold-lofts and pattern shops, and the proper apparatus for constructing engines and boilers. On the wharf there
is o set of masting shears that ean handle a weight of 100 tons, and engines and boilers are lifted almost bodily into
. the air and deposited gently in their places in the hulls floating alongside. The secret of the snccess of iron-ship
- building in America is, in large part, the use of labor-saving machinery of this description. The water-front is 1,350
feet long, and the yard has a large dry-deck. About 3,000 men can be employed by this establishment. As in the
case of the other iron-ship yards with large plant, this constitutes a valuable resource of public importance to the
United States; and it is safe to say that if the four large yards on the Delaware did not exist the government would
be compelled to maintain several establishments of similar magnitude for naval purposes, with their consequent great
expense for the repairs necessary to keep them in order.

The Harlan & Hollingsworth Company is now building vessels of steel in response to the demand for the
~employment of that material. Ome iron sailing vessel, the bark Iron Age, built at this yard, was finished in
1869, and had the following dimensions: Length, 142 ieet beam, 30 feet; depth, 18§ feet. During the war there
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wore constructed the following vessels for the government: The iron-clad double-turreted mouitor Amphitrite,

the iron sloop-of-war Ranger, and the iron-clad monitors Patapsco, Saugus, and Napa.

Charles Morgan, of New

York, was one of the first merchants to understand the advantage of iron hulls in the coasting trade, and up to

1882 this yard had built for his coasting lines no fewer than 31 iron steamers.

Propellers of the largest and finest

class have been the favorite product of the yard, but orders have also been taken for steam craft of almost every

description, and during late years a study has been made of side-wheel bay.and river steamboats.

is a list of the vessels built at this yard:

The following

#
VESSELS BUILT BY THE HARLAN & HOLLINGSWORTH COMPANY, WILMINGTON, DELAWARE,
Class. Name. For whom. Tonnage. | Kind. Type. a{ﬁi‘f Remarks,
Steam propeller...... Bangor «eeavevnannnn Parties in Maine.......... canaen 450 | Irom ..} Propeller-..| 1844 | Twin-sorew engines, Burned at sea; repaired
. and sold to United States govermnent,
George W, Aspinwall........... 300 {..do ...|.e..dO (anene- 1844 { Lost during the war,
....... L 800 |..do ...[....do ...... | 1844 Do.
Anthony Reybold ....... ...... T 450 |.do ...]....00 cunas -] 1845 | Altered into a_propeller; running between
Baltimoraand Philadelphia. Engine, 28inches
diameter by 206 inches stroke.
Steam ferry-boat..... Delaware ..ovennn-.. Winnigsimmet Ferry Company. 270 |..do -.| Side wheel..| 1846 | Of Boston, Mags.
Steamship ........... Willamette ......... George W, Aspinwall .......... 450 !..do ...| Propeller...| 1849
Steam ferry-boat. ... Winnissimmet...... Winnissimmet Ferry Company 270 |..do ...|....do 1850 | Of Boston, Mass.
Steamer ..ooaeee-aoan Vietorit .ocoeanenoon Tsland of Trinidad ....cooooaiae. 750 |..do ...} ... do .... 1850 | For Freeman Rawdon.
Steam ferry-boatb..... Dido-ieeriaevnnnnn, Camden and Philadelphia Ferry 220 |..do ...|....do 1860 | Inclined low-pressure engine, 31 inches diam-
_ Company. - eter by 7 foct stroke.
Hull for dredgo - cav | vvrareniamianeaaennns Delaware and Chesapenke Ca- 100 |..do ...} Propeller...| 1851
nal Gompany.
Seamer ...oooaeaaaas Clayton........ «-...| Cornelina Vanderbilt .......... 150 [..do ...| Sternwheel.] 1851 | For service on Chagres river. High-pressure
engine, 8% inches dinmeter by 3 feet stroke,
Do.eeeiriaaenins Bulwer .......c. oi]eooen RO L erreearn i e 150 {..d0 ...[....do ..-..-..| 1851 | For service on Chagres river, Iigh-pressure
engine, 93 inches diameter by 8 feat stroke.
Steamboatb .eeeenaenn. Richard Stockton...| Camden and Amboy Railroad 700 |..do ...] Side whoel..| 1851 | Running on North river as an_excursion boat.
Company. - Vortical beam-engine, 48 inches diameter by
12 feat stroko.
0 7 Wyoming....oooee. Philudelphia and Huvrede Grace 520 j..do ...|....do .......[ 1851 | 2 low-pressure vertical condensing beam-on
Steamboat Company. gines, 20 inches dinmeter by 8 feet strole.
.................. --+] Zephyr ..., ... ... | Joint account, Cape Fear River. 160 {..d0 «.fieiiiannana.. ] 1851 2 intoli]ned engines, 14 inches dismoter by 4 feet
atroke. :
Steamboat.....oooo.. Major Reybold...... Reybold Bros .o vvremnencnans 450 |..do ... |....do ...... .| 1852 | Running on Delaware river. Low-pressure
: . ’ vertieal condensing bheameengine, 40 inches
diameter by 12 feet stroke.
Steam ferry-boat. .... Maryland........... Philadelphin, Wilmington and 1,160 {..do ...|.-eedO craennn 1852 | Still in use ns o transfer steamer in service of
Baltimore Railroad Company. Now England Transfer Company between
Jersey City and Harlem; thoroughly over-
hauled in 1883. Twohorizontal low-prossure
condensing engines, 40 inches diametor by
8 feet stroke.
Steamboat...oea..... Thomas A, Morgan.| Rockhill, Burdon, Cone, and 620 |..do ...{....do . .... {1858 | Lew-pressurovertical condensing henm-engine,
' othors, . 44 1nches diametor by 10 feet stroke.
Steam ferry-bont.....| Tri-Mountain, ...... Winnisshmmet Forry Company. 280 |..do ...p....do . .....s 18538 | Low-pressure vertical condensing beam-engine,
30 inches diameter by 8 feot atroke,
Steatnboat ccovvennnn. Ogdon .euvancaena-e .| Accessory Transit Company of 160 |..do-...[.Bide wheel..| 1853 | 2 inclined engines, 16 inches diamseter by &
Nicaragua. foet strole.
Do.oocernceerenn ] Tonne G L0 ceesven |veman 5 160 |..do ...|....do ....... 1853 Do.
Steam propeller......| Thomas Sparks.-... Philadolphin Steam Propeller 600 |..do ...| Propeller ...| 1858 | Migh-prossure ongine, 32 inches diameter by 28
) Company. inches strolzo.
...................... San Carlos ..........| Accessory Transit Company of 650 |..d0...].ccoan.oovvo..| 1854 § Low-pressure engine, 44 inches diameter by 11
Niearagun. feot stroka. .
Steam propeller. ..... Richard Willing ....| Baltimore and Philadelphia 450 |..do ...| Propeller...| 1854 { High-proasurcs engine, 28 inches diameter by 26
Stoamboat Cornpany. inches stroke.
Iron HArge. .ovuwee.-. Planot .aceu- Ceeeanan Philadelphia Steam Propelier 890 1.0 .- iineerannann- 1864
' Compuany,
Steam propellor...... Sophig.coevviuanaen Y P [L0 Y 800 |-.do...|. .} 1854
...................... ceeevecesesaeeesesne.| Delaware and Raritan Conal 100 {..do...}. 1855
Company.
Steam ferry-lboat..... W. W, Harllos ......| Wilmington and Raleigh and 920 |..d0 ...|...cusnen e -o| 1865 | Low-pressurc engine, 26 inches diameter by 0
Wilmington and Manchester feet stroke.
Railroad Company.
Bell boacon...,.... [ United States goverament, ... 40 1., do e iaaies .| 1885
Do..... R 1 RO SPP I S N P TV 7. SO F 1855
B o SN RN POR IO A0 vvn eaeamn veeaee ans 40 180 cfieeciiiiniians 1855
Do. J N 1 A 1 I O 1 T P, 18355 .
0 o N [PPSR P, O v ieernanarmrrrnrnemaaens F- 1008 OO T OO S 1855
Steam propeller D. Clark, Scotland Neck, N, C... 150 |..do...| Propeller...| 1855 | Eugine 24 inches diameter by 20 inches strolce.
Steamboat , .1 W, Whilldon and others . ....... 820 |..do ...| Side wheel..| 1855
Do........... ....| James A. Requa. ....| New Granada Canal gnd Navi. |.......... oL do . 1835 | T'wu high-pressure engines, 24 inohes dinmeter
‘ 4 * gation Company of New York. . ) by & feet stroke,
Steam ferry-hoat ....| Hunter Woodis ..... City of Notfulk cuesveenionnnns 750 {..do...j-adO.snenns 1860
Steamboat ........ RN 6175 (1) RN Dr. Thomas Warren, Bdenton, 850 1.0 ... jeeeolO avinnnn 1856 | Low-pressure’ engine, 29 inches diumeter by
N.C. 9 feet siroke.
Doeinnenannnn. Swiat .oe.s . ve. ..| Jolm Richardson, Suvaunah..... 920 |..do . ..|ee.d0.ono...] 1856 | 2 high-pressurs ongines, 14 inches dinmeter by
o : 5 foet stroke. N -
hemaraemaan AMAZON v iiinnans John A, Mooro, Augusta..... . 450 |..do ...| Stern wheel. 1856 | 2 high-pressure engines, 22 inches diameter by
R . G feet stroke,
e e teieneanna. Saint Mary’s..... ... Claghorn and Cunningham, Au- 450 |..do ...| 8idewheel..| 1856 | 2 low-pressuro ougines, 30 iuches dinmeter by
' gusta. 8 feet strole.
sevmansnsncesnenaasana| Groneral Rusk...... Hprels, Mergan & Co,, New Or- 760 |20 «ocfeansdlo oevan,] 1856 Lol\fipr%sstumi engine, 44 inches diametpr by
eot atroko.

1483

lenns, Lin.
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VESSELS BUILT BY THE HARLAN & HOLLINGSWORTH COMPANY, WILMINGTON, DELAWARE—Continuoed.

’ . r 3 aqm gl
Class. Name, Tor whom, Tonnage.| Xind, Type. aﬁﬁlﬁ temarks,

Steamboat.......... | John A. Warner....| J. Cone and others «....oeeeennn 650 | Iron ..| Side wheel..| 1856 ng’mﬁc;s:gﬁ{gnginc, 44 inchos dlameter by
DOucoercaenrans Antioquia ......... Everett: & Brown, New York ... 600 |..do ...l .. 0 ceuunnn 1867 | 2 %iﬁ}lég);ﬁﬂl{]gu engines, 24 inches dinmoter by
DOceeeecaanenns Cecile covvrrvnnnnn. Fenn, Peek, nnd others ........ .. 460 |..do...|....40 .enenoon 1857 L(i‘a' Oa%s:tlgocicé}ngino, 88 inchos dinmotor by

: T i R R, Balti and Philadelphin 450 |..do ...| Steam pro- | 1857 | High-pressure ongine, 28 inchos dinmaoter by

Steam propeller...... J. 8. Shriver Bas té’é‘r?,%% ot (?ompany. D pellel‘.P f 96 110l 08 SErOKO. ) .

Steamboati,caeeen.... Pilot Boy ...........| Captain Whillden............... 875 [..d0 ...| Side wheel..} 1867 | Machinery trken from tho steamer Napoloon,

Barge Faith 150 .0 «uifrmemmnrnnnnan. 1867

Hopo 150 J..do .. fa..... PRER 1857
Ellen 8. Terry 460 |..do ...| Propeller...| 1857 | High-pressura ongine, 28 inchoes diametor by
26 inches strolco.
agorda. coeennn.. A 1§ S 1,250 |..do ...] Sido wheel..| 1858 | Running in the Gull of Mexico. Deant ongino,
Matagorda. ... C 'Vanderbﬂt 1 0 . 44 inches dinmeter by 11 foot stroko. '
I/ 1) RO Philadelpbia, Wilmington and 860 [..do ...[....do .......| 1808 | Engines out of stenmer W, Whillden, 28 inchos
Baltimore Raflroad Company. dameter by 26 inches stroke. .
Flamenco........... Panama Railroad Company..... 100 |..do ...! Propeller...} 1858 { Bugine 18 inches dinmoter by 18 inches stroko,
...................... RAJOY, S A it e 80 |..d0 +.|eeniineiian.n.| 1858
Arizona ..., | Cherles Morgan.....o.vevnvann.- 1,100 |..do ...| Side wheel..| 1858 | Running in tho Guif of Aoxics. Bonm enging,
! 4d inolies diamotor by 11 Teot stroko
Enterprise.. 4 TVH Athony ceeeesviecnsennnns 160 [..do iufeeeinnnanann, 1868 .
.| Georgianna. JGERH, Leffler.annevencee e 750 |..do ...| Side wheel..| 1858 | Machinory talken from the stoamer CHladiator.
Champion .......... C. Vanderbilt ...ooo..ooeillLl 2,000 |..do -..|....do ....... 1868 | Losb at son; 2 englues, 42 inches dlumotor by
10 feat stroke,

Steam propeller...... Indianola........... C. do Goiconren . .oeennmnn....i.. 450 |..do ...| Propeller...| 1858 | Ingine 82 inchgs dlamotor Ly 10 foot ntroke.

-Steam tug o........ Indio cercerinnnn.o.. “Fernando J. T Calvo, Cuba,....: 100 [..do ...]. .. O caeunn. 1850 | Eugino 26 inchds diamotor hy 24 inchea stroko,

Steamship ........... Benj. Deford.......:| Merchants' and Mioers' Trans- 1,500 {..do ...| Side wheel..| 1850 Low-pressure_engine, 56 tnches dinmutor by

portation Company. . 11 feot strolee.  Runming now among tho
‘West  Indin dsloands:  name  altorwoerd
changed to the San Jacinto.
Do.cnaaaaeen, 8. R. Spaunlding .....|...... i e 1,500 |..do . -0 .......| 1870 | Lostatseninneyelono, Tov-pressuro onjiing,
56 inchos dinmeter by 11 feot stroke; nume
changed altorward to San Salvador.
Doueraereanennr AUSHDLaere e Charles Morgan ................ 1,150 |..do ...|....do ..u.... 1869 | Wow in tho Gulf of Mexico. Bopm engine, 44
) | inches diameter by 11 faot stroko.
Steam tug .oo.....,.. Adriatie cevenennn... 8. & J.AL Flanagan ............ 120 [..do ...| Propeller ...| 1860 High-pressure ongine, i8 inohos dinmoter by
. ‘ 18 inohos stiralko,
D0eeeremannnnn. L CHATDION ool 0 oo 120 o Joooudo ... 180 . Do
Sieam propeller...... | ¥, W. Brune ........ New Yorkand Baltimore Trans- 450 |..do -..}eeuedO o, 1860 | Tngine 28 inches diamotor by 26 inehea niroko,
| portation Company. .
Doeeennannnninnn Fairfield............ D. D. Simmoans & Bro 190 §..do ...} ...do .......| 1800 | Tingine 18 inchoes Mumoter by 18 inches stroke,

Steamship W. G. Hewes........ Charles Morgan ..... . 2,250 [..do ...| Side wheel..| 1800 | Now in tho Gulf of Moxico,

Steam propeller .| Lonisiana. 8. & J, M. Flanagan ............ 780 f..do ...} Propeller...| 1860 | Iingino 82 inches dipmoter by 28 inches slroke,

................ Honduras. , James Bishop & Co............. 150 |..do ...| Stern wheel | 1860 | Engino 8 inches dinmoter by ¢ oot stroke.

Lighter,..... B A Panama Rnilroad Company .. ... 260 [..do .. ieeeeaiiill, 1860

Steambont Virginia Dare ...... Albemarle Steam Packet Com. 400 |..do ...| Side wheel..| 1861 | Sald to government and enllad Delpwaro.

. ’ pany. Engine 38 inches dinmeter by 10 foot atroke,
Steamship........... Hatteras............ Charles Morgan. ,ue..eseeu...... 1,450 |..d0 ...)ee- QO eurnn.. 1861 | Now In tho Gulf of Mexico, Tingine 60 {nehes
dinmoter by 11 fool shrolo,  Cailed 86, Mary

wlun budlt,
DOcoaaneaneeenn Salvador............ Panams Railroad Company .. ... 1,600 |..de ... Propeller...| 1861 | Burned and wreokod, Engino 48inahes dinm.

. otor by 64 tnohes strolo.
Steamboat........... Tequendama........ United Magdalena Steamboat 250 [0 o | ceiean, 1861 | Two engines, 21 fnches dinmober by ¢ feot
) Company. stroka,
Stea;l propeller...... fxene;'als]:nmmda AN O 3 T3 S 650 |..do ...| Propeller...| 1861 Engine 80 inchos diameter by 28 inchon stroko,
L artha Stevens..... New York and Baltimore Trans- 400 (..do...|....do ....... 186L | High-prossnro ongine, 28 inchos dlwmoter b

portation Company, 2% illl)()hl‘!ﬂ ﬂ(;rok(\%‘ ' ¥

. : . N .

Steamship -.......... Saint Mary's........ Charles Morgan. ...vvuuenn.. ... 1,400 |..do ...| Side wheel..| 1862 Now in Gulf of Moxico, Tngine 50 inohes

st . dismoter by 11 foot strokoe.

eamtng .oveenn.... S.F.Du Pt ....... S, and J. M. Flanagan........... 160 {..do ...! Propeller...| 1862 Tow- )msatm‘ci engine, 20 inohes dinmoter Dy i
. inghos strolko,

Dol Resene ........c.... Our own account , vunve.o ... 160 |..d0 oifeenedO ueunn. 1861 | Sold to United States govornmoni. Tarey-

ressure engine, 26 inchos diamoeter by 94

Steamshi c . nches atroka.
amghip ..e.eee.... TeSeent- e e Charles Morgan ................ 1,400 |..d0 ...| Side wheol..| 1862 | Now in Gull of Moxico, Engino 50 Invhes

Tren-clad monttor Pate . ! dlameter by 11 feot stroko,

© xsof TALADSCO -......... | United States government . ..... 1,200 {..do ...{. Propeller...| 1862 | Two Tricsson engines, 40 inehos amoter by
Steamship Vineland RD 22 inchos strolko.
........... Bl eveceennnt ReD Wood &Co.ovveee. L., ... 450 |..do ...|....do .......| 1862 Iligh-pressnra ongine, 24 inches dinmotor by

To Alliance 5.3, Blood 24 inehes stroleo.
Imn.cl,;.d momm P U i; 105015; {0 R S 650 |.:do ...|... do....... 1862 | Engino 84 inches dinmeter by 84 inohos stroko.
Steamship C]ingtﬁn. . - Clr:n ‘;‘ . tes government... ... 1,500 |..do ...} .. do....... 1803 | Engine 48 inches diamotorby 24 Inchos stroke.
..... T8 MOTEAD eenemeeneni il 1,450 (.. do ...| Sido wheel.. 1808 Nol\iv intGul]f i)]i: li_{\l%xitoo.l Xngino 50 inchea

Iron-clad monitor....i Napa ...... rmearaas i dirmeter by ol Btroko.

D United States government. . .... 850 |..do ...| Propeller ...| 1868 L(;w- rossﬁur(}a engine, 22 inehes dinmotor hy 80

Steamer .o........._. ; Frances ¥o, 1....... . ' nohes siroke.

i Charles Morgan ...._._......... 850 {..d0 ... Sidewheel..| 1868 | Inthe WestIndios, Engine 60inchos dinmotor
D Y . by 1L foet strolke,
e e  Lonige-eeruienee el [onnes (O 850 {..do s :
R e ens Jeeme 0 e e wdo.of.ido .ol 1863 | R1_1miing H(m (€l1eﬂu1ﬁn}tcx ].){w.l LBuglne &0
) . inches diameter by feot slroke,
Lighter oeene oo S, Panama Railrond Company .. ... 220 I..dlo . meneeoe 1803 v et strolo

o o 3o o v
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Class, Nameo. For whom, Tonnage.| Kind. Type, hgg%tr Roemarks.
...................... Vergoecheq.........[ United Magdalena Steamboat 800 | Tron ..| Side wheel..| 1804 | Two engines (high-pressure), 2! inches diam.
) Company. eter by 6 feet siroke.

Steam propeller...... Wilmington ..,..... Williams & Guion cauveevennn... 750 |..do ...} Propeller ...| 1864 | Engine 44 tnches diametor by 6 feot stroke.
Steamer ....ev....... Fronces No, 2....... Charles Morgan ..... vevee-... 850 |-.do ...| Side wheel..| 1804 | Enginc 50 inches diameter by 11 feet stroke.
Steamship oo oo | Morgan oo oen.onlon{oee.n. A0 e canaas 1,450 |..do ...|....dO o uoe.e. 1865 | Gulfof Mexico. Engine 50inches dismeter by
11 feet stroke,
Do ernas temananes Harris 1,450 |..do ...|cce.dO cueeo . 1865 Do.
DO venraiaannn., Harlan 1,450 |..do ...|....do . ..... 1865 Po.
Steamboatb ........ Lady of the Lake... 800 |..do ...[....d0 -......| 1805 | Washington and Norfolk. Engine 50 inches
diameter by 11 feet stroke,
B L B MAry.oneivaennenian]oannns A0 v iveerinrrre e e 850 |..do ...|....d0 .......| 1865 | Gulf of Mexico. Engine 50inches diameter by
11 fect stroke,
City of Norfolk .....|...... [ G TP 000 |..do ...|....@0 .......| 1866 Do,
City of Tawrence...| Norwich and New York Trans- 1,400 |..do ...|....do...._..4 1866 | On Long Ysland sound., Engine 65 inches di-
portation Company. ameter by 11 feet giroke.
Laurd .oeevennes e Charles MOLEAD «ovevreenrannnn. 850 |..do ...|.c..dO ceu.... 1866 | On Loug Island sound. Machinery from the
steamor Magnolia.,
...................... Panama Railrord Company . ..., 220 |..do ..eeeieenieaao..| 1867
............................ A0 e 220 |..do .. ]eeniianna. .| 1867
I, 'W. Garrett. ...... New Yorkand Baltimore Trans- 460 |..do ...| Propeller ...| 1867
portation Company.
Josepline.... ...... Charles MOYgAD .uueevervannnn 1,500 |..do ...| Side whoel..| 1867 | Lost at sea. Engine 50 inches diameter by 1}
. feet stroke.
1511 Qur 8E60TNG - eeemoerinnanaanna., 600 |..do .. .|. 1867 | Eugine 32 inches diameter by 8 feat stroke,
Carrde vouvavoono... P, L. Willingham and others.... 260 |..do ...} .| 1867 | Engino 16 inches diameter by 6 feet stroke.
Tanthe . vevenins i, New York and Baltimore Trans- 360 {..do ...|.... 1868
. portation Company. ‘
o| Twilight,cooosnnn... Captain Crawford snd others ... 420 [..do ...|....dO «auun.. 1868 | Engine 38 inches diameter by 10 feet stroke,
Costo Riot . vnee ... Panama Railread Company..... 600 |..do ...] Propellor...| 1868 | Running on the Pacific ocean, Tngine 48
‘ inches dinmeter by 66 inches stroke.
220 .40 . feeneiiiiinaa. 1868
220 [.do ol eeniianaens 1868
220 [..d0 .. |vecveerana....| 1868
220 |-..do ... .| 1868
220 [..do .. .| 1868
. 220 |..do .. 1868
....... East River Ferry Company. .., 500 |..do ... Side wheel..| 1868 | Engine 48 inches diameter by 10 feet stroke.
Maggio . veenennnnnn. Eastern Shore Steamboat Com- 876 |..do ...[....30 - eaue 1862 | Engine 82 inches diameter by 6 feet stroke.
pany. ’
Tron Age. ..oeue.... Tupper & Beattie. oo voeens.. 650 |-.d0 v.fueernnnaniinn, 1869
...................... Chesapenke and Delaware Canal 11 J8 PO ' S SRR i £:1: 8
Company,
Do...... S T P do.eeeeill. cevereraanes 50 [0 o oeeian s 1856
Steam eollier ........ Leopard Philadelphin and Reading Rail- 609 {..do ...| Prnpeller...| 1870 | Eugine 40inches diameter by 30 inches strolke.
road Company.
Steamship «vevevenn. Wynnoke....c.o.oo. 0ld Dominion Steamship Com- 2,067 |-.do ... Side wheel..| 187¢ | New York to Richmond, Engine 70 inches
pany. diameter by 11 feet stroke.
Do..coenravne....| Hutehingon. ........ Chas. Morgan.......... PR 1,435 |-.do ...[....d0 .......] 1870 ; Gulf of Mexico, Engine takenfrom thestenmer
Mary Roberta.
.............. L (s 1,388 |..d0 ...|....@0 .......] 1871 | Gulf of Mexico. Engine 58 inches diameter
Do -| Whitnoy do ! by 11 inches stroko.g
Stoam propellor,..... Roanoke....eeeen... Baltimore Stenn Packet Com- . 581 [..do ...{ Propeller ...| 1871 | Chesapeake bay. Tngine 34 inches dinmeter
pany. by 34 inches stroke,
Stenmship .....ce.... Willinm Crano...... Merchants' and Miners' Trans- 1,418 [..do ...|....do ....... 1871 | Baltimore to Boston. Engine 80 inches diame
portation Company. eter by 44 inches stroke,
...................... Helen...... .c......| Bastorn Shore Steamboat Com- 850 |..do ...| Side wheel..| 1871 | Engine 30 inches diameter by 8 foct strolke,
R pany. . .
Stenm tug ...........] Transfor......._.... Baltimore and Ohio Railroad 101 {..do ...| Propeller ...| 1872 | Engine 28 inches dimneter by 28inches strolke,
Company.
i . ini £ - 2,223 |..do ...] Side wheel..| 1872 | New Tork to Richmond. Engine 75 inches
Steamship ...........| Old Dominion...... Ollt}ag)ﬁmmmn Steamship Com 1 de Qiamoter by i1 feot sprolo,
Acapuleo . .venee.nn. Paotfic Mail Steamship Company. 3,000 |..do ...| Propeller...| 1872 | New York to Aspinwall,
| Granads . cooveeifinaol. 4L 8,000 |..4d0 .. |- dO-...... 1872 | San Franciseo to China. .
Stonm forry-boat. .... PeOrIess vuvnee vanuas Gloucester Ferry Compony..... 209 |..do ...| Side wheel..| 1872 | Engine 88 inches diametor by 8 feet stroke.
Steamor .v.ovaeveen..| GUBSIG .0y vannanian. Charles Morgan .ooueeeaaeeean.x 998 [..do ...|....d0 .......| 1872 Grulof c()lE‘Moxico. Engine from steamship Mata.
5 gorda,
AT P Pannma Railrond Company..... 280 |..do ...}.-e.n Cemmeeane 1878
Do.... U (R [ 260 |..A0 «ouleviinaiaoines 1873 ) .
Steamship -...ciav.n. Goneral Whitney ... Mggrnn){).olimn Steamship Comn- 1,840 |..do ...| Propeller ...| 1873 N%zx‘%g’x'&tfnlgﬂggogn&o]:sg.agino 86 inches dinme.
' Transg- JRN 10 TN RPN [ RN 1873 | Balrimora to Boston. Engine 60 inches diame-
DOieranevmannnnn. Johns Hopkins ..... Mf;ffﬁﬁﬁgi %%(lln %fzgl;rs Trans 1,471 {..do do 7 o by 44 tnones siroke.
Stenmvpropeller ...... Westover......eu-. Bzgﬁ]n;’?re Steam Packet Com- 677 [..do ...|.eenO cancuns 1873 Clif;%geiﬁ%&agémfggme 34 inches diameter
Steam ferry-boat. . ... Peunaylvania....... Oamden and Philadelphia Steam 220 |..do ...| Side wheel..| 1873 | Engine 38 inches dinmeter by 8 foet stroke.
; ’ Ferry Company. . . R
...................... Richmond ..........| 0ld Dominion Steamship Com- 1,438 |..do ._.| Propeller...] 1873 | Engine 50 inclies dinmeter by 60 inches stroke.
pany. :
1 ' .. 4 | Enginc 38 inches diameter by 0 feet stroke;
...................... Hampton ......c.... ﬂo 624 {..do ...| S8ide wheel..| 187 sgi(l to Mexioan waters, nodanme. changed
to Tlacotalpan. Now ranning in Guolf of
Mexico.



212

SHIP-BUILDING INDUSTRY.

VESSELS BUILT BY THE HARLAN & HOLLINGSWORTH COMPANY, WILMINGTON, DELAWARE—Continued.

B

Class, Nauie, For whomn. l’l‘onnnge. Kind. Type. lgﬁf‘g‘ Remarlks,

Steam ferry-boat..... City of Chelsea . ... | Winnissimmot Ferry Company - 278 | dyon ..| Side wheel..| $874 | Engine 88 inches dinmeter by 9 feot strolke,

Steam propeller...... Shirly ...... ... ....| Baltimore Steam Packet Com- 576 {..do ...| Propeller ...{ 1874 | Chesapeako bay. Engins 34 inches diameter

pany. Dy 34 inches stroke.

Steam 8100 . ccieaenns Ranger cveovvenenonn United States government...... 1,100 ..do ..)....dooiall 1874 | In the United States service. Compound en-
gines, 22 and 48% inches diametor Ly 42 inches

) strolke.

Steam propeller.....- Seaboard ...........| Baltimore Steam Packet Com- 662 |..do ... 1874 | Chesapeako bay. Engine 34 inches diameter

pany. by 42 inches strolke.

et ChOWED coonnevennes Aé,\xc\nm‘le Steam Navigation 459 |..do ...| Side wheol..| 1875 | Machinery from the steamboat Ella.

Jompany. '

rumassinenesaenreesane| Tangier.............| Eastern Shore Steamboat Com- 689 |..do ...]-.-.d0 .......] 1875 | Engine 32 inches diameter by 9 feet stroko.

: pany.

Steamship «...vueen.. Lone Star...........] Charles Morgan ..oovouenenin-ot 2,255 |._do ...| Propeller ...} 1875 | New York to New Orleans.  Engine 50 inches
diameter by 60 inches stroke,

Deo..... beeameenn New Yorkkoecveae oo |ounas do. .. ... rraanen P, 2,255 {..do ... .,,:..do ....... 1875 Do.

Steam ferry-bons..... Danntless --cone-... Gloucester Forry Company .. ... 301 |..do ...} Side wheel..| 1875 | Engine 38 inches diameter by 9 feet stroke.

g 511 PR Delawnre ....eeean.- Camden pud PhiladelphiaSteam- 7L |..do .. eeeifiO ciinans 1875 | Machinery from the ol steamer Delaware.
boat I'erry Company. I

Fire-boat «oouuevennnn Protector ...oeeeen.. New Harbor Protection Com- 158 |..do ...| Propeller...| 1876 | Engine 26 inches diameter by 28 inches stroke.

pavy.

Steamship - ceeueen.-. Algiers coon.onionn. Charles Morgan «.ceovvvveenne. 2,270 .. do ...|....do ...... 1876 | Now Vork to New Orleans. Engine 50 inches

. diameter by 60 inches stroke.
Do, wnvuvnnes.-n- | Morgan City.......ecooon L 2,271 j..do.cefeaando ool 1876 Da. )

Ceerumammnemnaan weseo| Columbia...........| Delaware River Steamloat 664 |..do ...| Side wheel..| 1876 | Engino 5¢ inches diameter by 11 feet stroke.

Company. ow on the Delaware river.

Steam yachk......... Meteor.. .....vuann--| Carson Lumber Company -..... 20 }..do... Propeller....i 1876 | Engine 10 inches diameter by 12 inches stroke.
Now running on Iake Tahos, in the Rocky
mountains.

Steam ferry-boat..... Flushing East River Ferry Company.. ... 581 |..do --.{ Side wheel..| 1876 | Engino 44 inches dtamotoer by 0 feet stroke.

Steamboat ...........| Carolina ...... ..... Bultimore Steam Packet Com- 984 {..do ...|.--.dO ....... 1877 | Baltintoro to Norfolk, Engine 60 inches diam-

pany. ater by 11 leet stroke,
Do. ... [P B.S. Ford......... Chester River Steamboat Com- 370 {..do...|....d0 ....... 1877 | Chesapeake bay, Enginoe 38 inches diameotoer
pany. by 9 feet stroke. .

Steam ferry-boat.. ... Columbi . .....o.on West Jersey Ferry Company -.. 880 |..@0 ...l....do ....... 1877 | BEngine 38 inches diameter Ly 10 fect atroks.

Steamship ... .l Aransas Charles Morgam «.vovvearuan cnes 1,157 |..do ...| Twin pro- | 1877 | Gulf of Moxico, Twin serews; engine 80

peller. inches diameter by 36 inches stroke.

Steam ferry-boat..... Fag M. Waterbury..| Nassau Ferry Company --...... 418 |..do ...| Side wheel..| 1877 | Engino 38 inches diametor by 9 foot stroke.

Dredge .. 4 Hall..... ..| American Dredging Company .. 69 .0 . feaniiioae 1877

Steamer Republie J. Cone und asseciates..-....... 1,285 |..do ...}J....d0 .......} 1878 | Now running on the Delawaro river. Engine
66 inches diameter by 12 feat stroke,

Steam tug - .| Jose Gonzales....... Lyles & Gilson ....oo.ocamlin 30 |..do ...| Propeller ...} 1878 | Engine 14 inches diameter by 14 inches strolke.

...... [P .| Mary Morgan.......| Charles Morgan ........ooucenu 370 |..do ...| Side wheel..| 1878 | Engine 38 inches dismeter by 0 foot stroke.

Steamer .vcove ..o | Saint John's ... Commercial Navigation Com. 1,098 {..d0 ...feauedo .......[ 1878 | Engine 66 inches diamatar Ly 12 feet atroke,

. pany. ’ Han on the route between Charloston and
: Jacksonville,

Stesm yacht ......... Vietor .oeeveannnnas. J.T. Ganss ...... [T 14 {..do ...| Propeller ...| 1878 | Engine 6 inches diameter by 8 inches stroke.

Steamer .............| Virginia ... ..o Baltimore Steam Packet Com- 900 |..do ...| Side whecl..| 1879 | Baltimore to Norfolk. Engine 50 inches dizm-

pany. otor by 11 {eet stroke.

Steam yneht e DioBe.eveenrernnnnn B A BaIvVey.coamraneinaniion 7 |..do ...| Propeller ...| 1879 | Enginc 18 inches diameter by 10 inches stroke.

Steam ferry-boat. .... Cooper’a Point...... Cacmlen and Atlantic Railroad 389 {..do ...| Side whoel..| 1870 | Engine 38 inches dinmeter by 10 fect stroke.

Jompany,
Do.eovenaenannns Rockaway ..........| East River Ferry Company. .... 521 [..d0 feeeedo el 1870 | Engine 44 inches diameter by 0 feet stroke.
Docveerenannnnss No name given .... Oré)gon and California Railrond - 440 i..do .. f...do e, 1879 | Engine 20inches diamoter by 00 inches stroke.
Jompany, '
Steamship .....--.... Decatur H, Miller. . .| Merchants’ and Miners’' Trans- 2,206 {..do ...| Propeller ...| 1870 | Baltimore to Boston. Compound enging, 24
. portation Company. and 54 inches diameter by 48 inches stroke,
Steam ferry-boat ....| Newtown ........._. Nassau Ferry Company......... 450 [..do ...| Side wheel..| 1870 | Engino 38 Inches dinmeter by 9 feet strolke.
Do.cniiinnnns Arctic coeueanaon.. TWest Jorsey Ferry Company ... 304 1..d0 ..-|---.do. ..ot 1879 | Engino 40 inches dinmoter by 10 foet strolke.
Spiling yacht ........| Mischief..... e F R Busk coeen it 111 [..d0 —ofeeeeees veanns 1879
Transfer boat........ Canton ...... .......| Philadelphia, Wilmington aand 1,178 |..d0 ...| Side wheel..| 1880 { 2 independent engines, 30 inches diamater by
Baltimore and Baltimore and 9fect stroke. Transfer steamer in Baltimors
Ohio Railroad Compunies. harbor.

Steamer ..-.......... AlDEDY < -veeeaaanas A, Vansantvoord .... ... ....... 1,38 .40 ...|.--.dO cernne. 1880 | On Hudson river,

Steam forry-boat..... Long Beach ... ....| East River Ferry Company..... 520 |..do -, .[.--.do .. .| 1880 | Engine 44 inches diameter by 9 feet stroke.

Steamboat - .- -.......] Bxeelsior Potomac Steamboat Company..- . 774 | Wooed..--.do ....... 1880 | Bngine 40 inches diameter by 9 feeb stroke.

- Stenm yacht ...-..... Norris Peters .......oo.o.ov.. 120 | Iron ..| Propeller . ..| 1880 | Engine 16 inches diameter by 16 inches stroke.

Pilot bot.eanuseenas. Board of Maryland Pilots 190 {..do -..].-..do ...-...| 1880 | Compound engine, 22 and 36 inches diameter

- . by 26 inches strole.

Steamer . covceveaa.. City of Worcester..) Norwich and New York Trans: 2,400 |..do ...| Side wheel..| 1881 | New York to New London. Bngine 00 inches

portation Company: diameter by 12 feet stroke.

Steamboab - cweeeea.-. B (2 AR .| Maryland Steamboat Company . 580 |..do ...{....@0 .......] 1881 | Chesapeske Lay, Engine 40 inches diameter
by 10 feet stroke.

Ay RPN I € 7:1:1 1) « D, Baltimore Steam Packet Com- 847 |..do -..| Propeller ...} 1881 [ Compound engine, 26 and 44 inches diameter

pany. ) by 86 inches stroke. .
Baltit weceun........| West Jersey Forry Company... 899 [..de ... Side wheel..| 1881 { Engine 42 inches diameter by 10 feet atrolke.
Wenonah Camden and Philadelphia Steam- 439 |..do ...[---.d0 .......| 1881 | Engine 44 inches dinmeter by 10 feeb stroke.
boat Ferry Company.
Boverly coeeeniiiaaiilinenn (30 YR 430 1..40 ooleee @0 cneannn 1881 Do.
Jamaica Nassan Ferry Company..-...... 485 [..do ...}-aeldO cane o 1881 | Engine (inclined) 38 inches diameter by B
. feot atrolke. .
Baltimore. ..........| Penusylvania Railroad Company| 730 |..do ...f..-elO cuiion 1882 | Engine 46 inches diametex by 11 feet stroke.
Chicago P (PN 730 1..80 <. {oen 00 2veuaa.] 1882 - Do,
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Class. Name, Tor whom. Tonnage,| Kind. Type. IE;?S;‘ ' Remnarks.
‘ A

Stoanmboat .....o..--- Avalon............. Maryland Steamboat Company . 589 | TIrom ..| Sidewhecl..| 1882 | Chesapeske bay. Engine 40 inches diameter

by 10 feet stroke.

...................... Corsica v .ocoennan... Che:ter River Steamboat Com- 808 |..do...| Propeller...| 1882 | Engine 26 inches diameter by 24 inches stroke. -
pany.

Steamehip .....-.....| Bxeelsior........... Morgan's Louisiana and Texas 8,204 1..00 ... 1eeaadO nnenns /1882 | New York and New Orleans. Compound
Railroad and Steamship Com- . engine, 36 and 76 inches diameterby 54 inches
pany. atroke.

temweemadaiaens.at-.| CityofJaclesonville.| Do Bary Merchants' Iine. ...... 48l |..do ...| Side wheel..; 1832 | Two inclined engines, 30 inches diameter by 6

, | e— feet stroke.
e N Ty T oY c S R S 132, 608

The Pusey & Jones Company has built about 100 iron vessels, 80 of them for foreign owners, chiefly in South
America. A few of the above have been built of steel, on foreign account also. The yard has especially studied
the requirenients of the river trade of South America, and has made a large number of stern-wheel and side-wheel
paddle boats. '

Onmne of the large vessels of this concern is the Hudson, built in 1874 for the Cromwell line to New Orleans with
engines on a new principle. The steamer is a two-decker, with cabins on the upper deck, and is schooner rigged.
Her dimensions are: Register, 1,872 tons; length on the load-line to the afterside of the stern-post, 280 feet; beam,
molded, 34 feeli; depth from upper deck to keel, 26 feet, Her scantling were as follows: '

I eel.—DBar-iron, 10 by 2% inches, scarfed 24 inches.

Stem.—Bar-iron, 10 by 2% inches.

iStern-posts.—Forward or propeller post, 11 by 5 inches; rudder-post, 10 by 5 inches; hotiom part, 7 by 7 iuches, the foot cxtending
forwaxdl 7 feet, 2o a8 to form that much of the keel. :

JIrames,—Angle-ivon, 5 by 3 inches ; § inch thick for 160 feet amidships ; 5 by 3 by % inches forword and aft of that; spacing, 24 inches.
The frames are double under the engines; the frame runs to the main deelk, and the forward cants to the forecastle deck. Reverse angle-
irons, 3% by 3 by 1% inches for 180 feet amidships, then 3§ by 3 by £, running to the main deck and lower deck on alternate frames,

Floor plates—Over the keel, 22 inches deep, +% inch thick for 170 feet amidships; forward and aft, 4 inch thiclk, and not less than
11 inches deep at the bilge—all carried to the upper part of the bilge. In the ends of the vessel the plates increase in depth, as is usual
in all iron vessels, tying the sides together like partial bulkheads. - )

Beams—Lower deck: Bulb, T-iron, 9 inches deep, 4 inch thick for 160 feet amidships; fore and aft, 8 inches deep by # inch thick.
Main declc: Same kind of ivon, 8 inches deep by 4 inch thick for 180 fest amidships, and then v inch thick. Angle-irons, 3% by 3 by %
inch, form the top of the T in both sets of beams. Tifteen orlop beaws of double T-iron in the hold, 10 inches deep; top and bottom
flariges 5 inches wide, 1% inch thick; forward of the forward bulkhead, angle-rons, 4f by 4 by ; foreeastle beams, 5 inches deep, T thick,

Stanehiong.—Lower hold, 3} inches in diameter; between decks, 3 inches.

Pleating.—Garboards: § inch thick amidships, & forward and aft. Bilge and bottom strakes, § inch, tapering to % at the bow and
stern 3 from the bilge to the sheer strake, & ineh for 175 feet amidships, tapering then to # inch. Sheer strake, 1} inch for 150 feet
amidships; then for 22 feet, § inch; then, 5 inch. Forecastle bulwark plates, £ inch. The sides are double riveted, except in the heavy
plates and the butts, which are treble riveted, and in the plates which are not more than & thick, where the seams are single riveted.

JITeelsons.—Main : intercostal, xising the £ull depth of the floor plates and 10 inches above them of H}-inch iron, each intercostal plate
Deing secured to the floors by two angle-irons at each end 34 by 3 by v inch. A plate 10 inches tvide, § inch thick, is laid flat on top of
tho floors each side of the intercostal plates, and is secured o the latter by an angle-iron 5 by 4 by 5 inch. Two angle-irons of the
same size, continuous fore and afb, ave riveted to the upper edge of the intercostal plates, and on top of them agaizf is a flat plate, 8
inches wwide and $ inch thick. This colleetion of plates and angles is riveted at every point. Side keelsons are pub in half way to the
Dilge for about 200 feet amidships.: They are intercostal, 1% ineh thick, rising 5 inches above the floors, secured to the ﬂoor.Sf Iy angle-
jrons b the ends 34 by 3 by 7 ineh, and by a continuons angle-iron fore and aft, each side on top of the -ﬂoors 5 by 4 by & inch. The
bilge Izeelsons at the upper and lower turn of the bilge are composed of two angle-irons, each 5 by 4 by % inch, rlveted'back tf) back.

Stringers.—On the ends of the deck beams, all three tiers, around the ship. Lower deck, 30 inches wide and. +% ineh thick for 140
fect, tapering to 20 by 4 inch at ends. Main deck, 46 by ¥ inch nmidships, tapering to 26 by % inch at the end's, 1‘1vet9(1 to the _shell by
pleces of angle-iron and to frames by a continuons angle-iron 5 by 4 by % inch 1§hick. On hold beams, 8 by £ inch, w;th angle-irons on
top of and below the beam ends 43 by 4 by 1% inch. . )

Tio plates.—TFore and aft on the beams, on each side of the hatiches, on lower deck, 12 by 4 inch; on main deck, 18 by 4% inch.

B ullheads—Four transverss, § inch thick, stiffoned with angle-ivons 5 by 3 by 4 inel, spaced 2 feet u,pffmt. 'Ithe bulklileads Tun to t‘he
main deck, and are water tight. There are bulkheads on each side of the engine and boiler rooms, forming, with the sides of the ship,
bunlers for coal. Shaft tunnel of §-inch iron, . ) .

Raedder.—Wrought iron, 74 inches in diameter at tho head, the frame auhforged, and plated with §-inch iron.

Bulwaerks—Hoight, 34 feet; light iron, with white oak rail, 7§ by 2% inches. ‘ . K

Wood work.—(}megiliu’g &of t].u’a ﬂ%or of t’h'e hold, 9}-inch pitch-pine; sides of the .hold, 2-inch pine; rl'eckmg, 4-ineh yellow pine;
foremast, 72 feot in height above the main deck, white pine, 22 inches in diameter; ma:mma,s't, 80 fe.et by 21 inches. ) L satet

Boilers,—Four in number, return tubular, 9 feet in diameter, 14 feet long,(%f {;-mcéh iron, with 140 tubes, 3} inches cach ; safety-

lves set at 77 pounds: allowed to earry 75 pounds of stesm; working pressure, 63 pounds. ‘
M Engines.-ﬂlf)ertieal’; surfnce-condenzmg };oppet-valve. COylinder, 48 inches in diameter, 6-foot stroke; steam cut-off at 7 inches from
beginning of the stroke; revolutions, 65 per minute,
- T¥heel.—Serow ; 16 feet in diamoter; 22 foet pitch gun-metal blades.
Class.—A 1 for 20 years.

"The engines of the majority of propellers C :
expanded at a low pressure. In the Hudson, however, the working pressure 1§
driven at an average of 12%-knots on a consumption of 20 tons of coal per day,

knot:s for the whole trip to New Orleans.

aro of the compound surface-condensing type, in which steam is
65 pounds. The ship has been

and her speed often averages 14
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At Baltimore there was some iron-ship building before the war, in a fragmentary way, however. One of the
vessels lauuched by Ross and Thomas Winans in 1858, designed to be a new type of express steamer and to
carry only passengers and a small quantity of valuable freight, was 180 feet long, with 16 feet beam, without
keel or cutwater, but was provided with four high-pressure engines. The hull was arched on deck in such way
that no sea that came aboard could be retained, and the boat was large enough to accommodate about 20 passengers,
the mails, and a limited amount of express matter. Baltimore is favorably situated for the construetion of iron
vessels. The war interrupted the growth of the business, but another beginning was made in 1872 by the construetion
of two composite vessels for the government by William E. Woodall & Co., the small sailing vessels Speedwell
and Bibb. The following year the liftle schooners Palinurus and Research, each of 76 tons, were built by the
the same firm, and in 1876 the Earnest of 80 tons, the Ready of 80 tons, and the Drift of 87 tons, all schooners,
and, like the others, all for the coast survey. The timbers and deck frames of these boats were of angle-iron, all
the rest oak and pine. Woodall & Co. also designed the composite single-deck propeller Thomas G. Gedney, of 133
tons, for the coast survey, which was built by Delamater, of New York, in 1875. This vessel was 130 fect long on
deck, 243 feet beam, molded, and 8§ feet deep in the hold. The stem, apron, knight-heads, keel, stern-post, and
deadwood were of oak and loeust, and the planking yellow pine, 6 inches thick on the garboards, 4% on the wales,
and 3 on the bulwarks. Yellow pine, 12 by 5 inches, was used for the plank-sheer and rail, and white pine, 3% inches
square, for the decking. The frames were of angle-iron, 3 by 24 by & inches, spaced 18 inches ; the reverse angles
2% by 2% by ¥, extended on alternate frames to 6 inches above the bilge keelson and to the deck. The floor plates
were 12 inches deep over the keel, 4 inch thick, and diminished to a molding of 3 inches on the bilge. Although the
vessel had a wooden keel 10 inches square, an iron keel plate was laid on top of it 18 inches wide and 2 inch thick,
which ran clear fore and aft and lapped on the stem and the stern-post. The keelson was intercostal, of §-inch iron,
with flat plates on each side of it, same thickness and 18 inches wide, and with an angle-iron on each suie, uniting
the vertical to the flat plates, 24 by 2} by & inches. A double angle-iron side keelson each side was composed of 5

by 3 by -inch iron. Bilge keelsons, double, of angle-iron, 3 inches by 3% by 4. The deck beams were 5 inch bulb

T-iron. One narrow strip of %-inch plating about 9 1nches wide was riveted to the frames just below the floor
head, and another 18 inches wide was riveted on the timbers as a sheer streak. There were 3 bulkheads of 1-inch
iron. The planking was put on with screw bolts, the heads countersunk, cemented, and plugged with wood, and
five streaks on the bilge were edge-bolted amidships for 90 feet with §-inch iron. This vessel was coppered over
the planking. The hull thus made was light and strong, and the vessel did good service.

In1876 aregular iron-ship yard was established in Baltimore on the point near the fort by the firm of Malster &
Reaney. Shops were put up for the varions operations of the ghip-yard, including boiler and blacksmith, machine,
Jjoiner, and boat shops; also a foundery and mold-loft, with & wareroom 500 feet long, and office and store-room.
A large basin dry-dock was also made on the grounds 450 feet long and 113 feet wide on top, measured inside the
basin gates. A fair equipment of machinery was purchased, including a steam riveter. The work of the yard has
been chiefly boiler building and repair work, but vessels have been built from time to time, and the business
appears to be on a substantial foundation. The following was the production up to the census year:

. R Length

Description. Name. Kind of wheel. })Yllilﬁ? p%gf)vggg?c— mlglffl‘ga_ D%%tl'%_ of
ulars.

Ft, In, Ft. In. - Ft. In.
L2 O 1876-'77 97 0 2 0 10 0%
PP 1877-"78 62 0 6 0 T
Xo0-bOAb. oo et e e s ieeee e eeae e ian 187778 200 0 84 0 14 0
B 1Y 1 TR IR 1877-'78 42 6 [{"] 4 10
[ 5 T 1878 165 0 20 © 8§ 0
B 7 P Y PP 1879 790 0 16 6 70
FOITF-DORT. «vv v ieseiieie e vamrascanrmeenseennarananan 1880-'81 125 0 25 0 o
United States light-honse tender. ..o oooccuoioie onione. 1880-'81 48 38 28 8 66
U 1880-'81 146 8 23 8 g 8

A beginning has been made in iron-ship building in San Francisco in spite of the high cost of iron and of labor
in that city. The first appears to have been repair work on two large Pacific mail steamers, the City of Peking and
the City of Tokio, by men sent out from the Bast; but in 1879 the iron propeller Bolivar, 13 years old, was talken
out of water and enlarged by the Risdon iron Works and the Dickie Brothers, Wooden ship builders. She was
built in Hull, England, and sold here for $20,000. Registering 1,083 tons, she was cut in two, lengthened 8 feet,
and enlar fred to 1,462 tons register at an expense of $120,000.

The port of San Franeisco is visited yearly by two or three hundred iron sailing vessels from England, and
whenever an accident happens to any of them, impairing their seaworthiness, they must have their repairs made
there. The Risdon iron works have had several large pieces of work to do on ships driven ashore and damaged.
In the bottom of one 33 plates were put, in another almost an entire new bottom was necessar y, and there have

[
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‘been a number of similar jobs. In 1879 the ship Jessie Osborne, of Dumbarton, Scotland, of 1,079 tons, only two

years old, was wrecked a few miles north of the city, and had a large hole knocked through her hull. She was
bought by San Francisco shipping men, raised by tightening the decks and forcing air into the hull under great

© pressure, towed into port, and there repaired, and when finished cost the new owner about $60,000. Another job

of work was on an English iron ship, oil laden, which took fire off the coast of South America, She was towed
to the Sandwich islands and then to San Francisco, when the beams which were warped by the heat were either
straightened or replaced and the whole ship was repaired and made as good as new.

. In the course of these operations the Risdon works and the Dickic Brothers have acquired a considerable
acquaintance with iron vessels, and have lately built two small propellers, one for a local water boat, the other of
30 tons for owners in Ecnador, The water boat wus finished in the winter of 1881-'82, and is 65 feet long, 13 feet
beam, and 7 feet deep, modeled like a tug, weighing about 25 tons with everything aboard except water, The tauk
holds 10,000 gallons. She has two high-pressure engines, with 8 by 8 inch cylinders, and two boilers 6 by 6 feet,
and with a pressure of 100 pounds of steam develops 35 horse-power. The plating is 4 and &% inel thick; the deck
is of corded iron plates % inch thick., The rivets of the shell were driven cold.

‘While the slkill has been acquired necessary for iron-ship building, the future of the industry in Oalifornia is
in doubt. Timber is too cheap to encourage a demand for iron sailing ships, and propellers can be buils in
the East at much lower prices than in San Francisco; but it is of great value to the maritime community to have
on the Pacific coast the present means of repairing disabled iron vessels.

Iron hoats were first introdnced on a river in the South about 1830, the pioneer iron boat of the United
States, the Codorus, having been sent to that part of the country about that year. Information in regard to the
matter is not very definite, but it is known that the Savannah river had a number of iron boats at an early period.
Tive were running in 1835, They had all the experiences to which river boats are subject. One of them, built in
1834, was hauled out in 1843 for examination; her bottom had not been perceptibly worn in nine years’ service,
and there was no trace of her repeated encounters with snags, except an indentation here and there in the hull.

Iron boats were first introduced in the West in 1839. The experiments in Georgia had shown their
desirability for service on shallow rivers. Light draught is a sine qua non in boats navigating streams where the
water-dwindles in dry months to 5 feet dranght and less, and toughness and strength of hall are important where
snags and sunken Jogs abound in the river bed. The experience of carly navigators in the West taught them the
value of strong, light, safe boats, and led them to a few attempts at the production of something better than
wooden hulls. As before stated, the beginning was in the year 1839, at Pittsburgh; and although comparatively
few Dboats have been built, yet the experience of late years has fully confirmed the lessons of the earlier time.
Light hulls are just as desirable as ever; indeed, they become more desirable, now that trade has reached such
large proportions and steamers must earry from 2,000 to 3,000 tons of cargo, instead of 400 and 500 tons, as in
1839; and strength and durability also continue to be qualities of the highest importance. About one-half the
losses in the West are due to the snagging of wooden boats, their hulls being necessarily of such flimsy construction
that the first strong thrust from a sunken tree sends them to the bottom of the river. Vessels that survive the
danger of snags and the peril of fire perish, in any event, from natural decay alone in six or seven years. Ocean
vessels, with their heavy frames and planking, live for fifteen and twenty years, often longer. ~Inthe West the whole
tonnage of the rivers must be renewed every six or seven years. In a fleet so perishable the cost of maintenance
iy excessive. Natural depreciation goes on at the rate of 16 per cent. a year; insurance ranges from 8 to 12 per
cent.; interest is not less than 6 per cent., and annual cost of painting and repair amounts to as much more.
The cost of maintenance of tonnage in the West is. therefore from 30 to 35 per cent., or twice that of the ocean
fleet. Steamboat men,therefore, thoroughly understand the valueof a safer and more durable class of tonnage
than that which they now own, and nothing except the cost of iron boats has stood in the way of their universal
adoption. »

The pioneer iron boat at Pittsburgh was the Valley Forge, which was built at the iron works of Robinson,
Minnis & Miller, on the south side of the Monongahela, a short distance above the bridge. She was 165 feet long, 25
feet beam, and 5% feet deep, and was a side-wheeler. This first experiment was regarded as the inanguration of a
new and greatindustry. In 1841 the boatwas lengthened 15 feet, making her 180 feet long, and over the paddle-wheel
guards she was 50 feet wide. She was then as large as the locks at Louisville would admit. A eabin covered her
whole deck, with accommodations for 200 passengers. The frames were of angle-iron, the beams of T-iron, The
plating of the hull was 3} ineh thick, and the lower deck was laid with 5-inch iron plates. Her keel was of flat plate

iron, 12 inches wide, dished. The cylinder timbers and frames of the wheels were also of iron. Owing to the

lightness of the hull she could carry 400 tons on about 4% feet draught. The Valley Forge cost, however, twice ﬂle
amount for which a wooden steamer of the same size could have been built. She ran successfully on the Obio,

- Gumberland, Tennessee, and Mississippi rivers until 1845, a part of the time as a packet between Nashville and New

Orleans, and was sunk once in the Mississippi, but was raised, and did good service thereafter: In %845 she was
dismantled and broken up. Trade had increased in the West, and boats of twice her size were being built and run ab
small additional expense. Her machinery was transferred to another vessel, and the iron 0'.f the hinll was sold to
the government for 23 cents per pound and sent to Harper’s Ferry, where most of it was nsed in the manufacture of

)
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musket barrels. Experience with this vessel taught the need of thicker plates on the bottom of the hull, and
also threw some doubt for a time on the utility of iron boats on the upper Ohio, where ihe bed of the river is
generally composed of rock and gravel and the stage of water is 5o scant tha?; boats rub on the bars. Some. of
her bottom plates had been worn down to ¢ inch in thickness. In 1845 the iron revenue-cutter Greorge M._ Bibb
was built at the Fort Pitt works, on the Allegheny, at Piftsburgh, and was dispatched to the Gulf of Mexico.
She was at first propelled by a serew, but the wheel did not work well, and it was taken out at Cincinnati and sido
paddle-wheels substituted. She was then sent on to the Gulf. Soon after two other iron revenue-cutiers were
built at Pittsburgh, the Lake Erie and the Lake Michigan, which were sent through to the lakes via the Lake Trig
canal, ‘

In 1847 the Allegheny was built at Pittsburgh, also for the government, and was a larger boat than her
predecessors. Her dimensions were: Length on deck, 185 feet; on the keel, 171 feet; beam on declt, 33% feet; boam
at the wheels, 25 feet; depth of hold, 19 feet; mean draught, 134 feet; register, 1,200 tons. The total weight of
the hull was 425 net tons; her total displacement, 1,050 tons. The machinery, with coal-bunkers and chimney,
weighed 573,000 pounds., Her engines cost $61,000; the whole boat $292,000. Captain Hunter, of the United
States navy, nnder whose direction the Allegheny was built, supplied her with two wheels amidships 143 feet in
diameter, with paddies 3} feet wide and 2% feet long, the intention being to place them where they would be
protected from cannon shot; but in service these wheels failed to give satisfaction, and were taken out and the boat
provided with common paddle-wheels. An extended cruise was taken by the Allegheny, and from New Orleans
she went to Norfolk, and thence to the Mediterranean. It was at first thought that she would answer for a war
steamer, but she proved too light for the purpose, and was strengthened afterward by putting in new frammes between
the old ones, The Hunter, 100 feet long, was also built at Pittsburgh on the same prineiple as the lagt-named boat.

This was a good beginning in iron steamboat building in the West, but the high cost of the vessels daterred
transportation companies from ordering the new class of tonnage. During the war- several othor government
vessels were constructed at the iron works in Pittsburgh, among others the monitors Manayunk and Umpqun and
the light-draught gunboats Sandusky and Marietta. The war having come to an end before any of thesoe vessels
were finished, they did not reach the lower waters, but with the exception of the Manayunk were datained at Cairo
and sold. The hulls were broken up and a great deal of the iron found its way back to Pittsburgh, to he worked
over into new forms. Since the war about 15 other iron boats, mostly of small size, have been built, all for privato
owners, a number of them tugs. Three light-draught boats were made by Hartupee & Co. on South American
orders. They were sent to New York and shipped thence to their destin ation, and were, respectively, 135 fect long,
26 feet beam, 43 feet hold, 85 feet long, 15 feet beam, and 3 feet hold, and 50 feet long, 12 feet beam, and 2§ feet hold,
None of the seven or eight concerns which built iron boats at Pittsburgh had regular ship-yards, but they wore all
proprietors of iron works. The largest vessel of the period since the war is the steel dredge boat mude by G, W. IR,
Bagyley for use at the mouth of the Mississippi, 200 feet long, 82¢% feet broad, and 10 feet hold, with 28-foot: paddle-
wheels, and engines 21 inches in diameter by 7 feet stroke. The Bayley was admirably adapted to the purpoeses
for which she was built, being light, strong, and serviceable. '

At Pittsburgh coal is abundant and cheap. The whole region is full of excellent iron, and there hias been no lack
of ﬁpe engineering talent or of workmen of the highest skill. But in spite of all these advantages and the concedead
utility of iron boats there has been one obstacle to overcome which the iron men have found insuperable. Oak
has been as abundant as iron, and far cheaper. From the beginning down to the present day the wooden hull hag
cost only about one-half the expense of an iron hull, and it has been in vain to compete for orders from steambont
OWners. At present there is only one yard buildin g iron vessels in Pittshurgh, the property of James Rees & Sons,
wh1?,h is empl_oyed chiefly on foreign orders. The specialty of this firm was originally the construction of steamboat
engines, but in 1878 they went into vessel building, the firm being then known as Rees & Thorn. The yard is on
the Allegheny side of the city. ‘Down to 1882 the following vessels had been built: :

1878. Stern-wheel steamboat Franeisco Montayer, 150 teet long, 28 feet heam, 4 feet hold, for South America
1879. Stern-wheel steamboat Victoria, 155 feet long, 324 feet heam , 5 feet holé for South ’Ameriezm ‘
1879, Stern-wheel steamboat Venezuela, 120 feet long, 24 fest beam, 3 feot ]10121 for South Americ;m
18’19. United States medieal hoat Benner, 118 fect long, 19 feet beam, 33 feet ho,ld. .
igég i’ﬁi!;l ;itgfltﬂmu i{'or i&mtog& lalke, Ne:v York, each hull 146 feet long, 14 feet beam, 5 feet hold ; the hulls of steol.,
1881‘ o ugs for the government, 37 feet long, 74 feet beam, 3% feet hiold ; hnll of steel.
Sl. Stern-wheeler Roberto Caxlistor, 112 feet long, 22 feet beam, 3 feet hold, for Sonth America
1881, Stern-wheeler Do Castro, 112 feet long, 92 feet beam, 3 feet hold, for Soilth America. .
1881. Stern-wheeler Chattahooches, 155 feet long, 31} feat heam, 5 feet hold, for the Chattahoochee river, Alabama,

and Csl‘thrg I]C);-lat;iléogv(;hseiex:?s 1gmjlidmg in the census year, .and was of Siemens-Anderson steel throughout, very light
stesmer, T %v o eg by' 2a}t 01111 the eqtom, the bilge quick, and the sides flaring 6 inches, as in other river
Tho b o T6 2 Dy 2inches by } inch, and every other one carried areverseangle-iron; spacing 14 inches.

provided with five transverse bulkheads and . three running fore and aft, the latter being principally

depended upon for strength, especially when in contact with snags. Plating, %, %, and § inch steel, fastened with

double rows of § and & inch rivets, dri ] : ool
Chattahoothes yas buil% for e 8, driven cold. The deck frame was of steel, but planked with pine. The

of freight, tton trade of the Chattahoochee river, and was expected to carry mnearly 400 tons
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Only a few iron boats have been built at Cincinnati. One was an excursion steamer, for use in the vicinity of
New Orleans, 130 feet long, 36 feet beam, and 4 feet hold; but she was too shallow for the waters newlgatcd, and
by mismanagement was sunk in deep water. Another boat of larger size, built about ten years ago, is running yet.
She is 200 feet long, and draws only 30 inches of water, light. The lack of demand for snch expensive craft
prevents the development of the industry in Cincinnati. :

The work done at Dubuque has been of a fragmentary chara(,ter, and nothing is doing now.

At Saint Louis, in the Carondelet suburbs, there is one large yard owned by the Western Iron Boat Building
Company. 1t was established in 1874 by Charles P. Chouteau, one of a fitm owning 2 large rolling-mill in that
locality, under the superin:endency of Theodore Allen, of New York, who, with a pavtwer, A. H. Bl‘usdell is
the present owner,

This yard had produced the following boats down to the year 1882:

1874, Snag-boat O, G, Wagner, for the United States government,

1875, Stern-wheel tow-hoat A, TTumphries, 125 fect long, 24 feet beam, and 6 feet hold.

1876, Stern-wheel tow-hoat W, J. Florence, 120 feet long, 20 feet beam, and 5 feet Tiold,

1877, Stern-wheel tow-boat Bessie, 120 feet long, 20 feet heasn, and 44 feot hold, for rafting,

1877, Storn-wheel freight-hoat Charles P. Choutean, of 1,304 tous (being the monitor Winnebago altered and lengthencd 79 feet), 208
feet long, 54 feet beam, and 8 feet hold. ’l‘lm steamer carried 8,806 bales of cotton and 15,000 sacks of cottonseced into
New Orleans on one trip in 1880,

1877, Twin-screw propeller Indianola, United States mail dispateh boat, 90 feet long, 156 feet beam, and 6 feet hald.

1878, Side-wheol United States survey-hoats Irts, Dovis, Clytie, and Thetis, ench 54 feet long, 10 feet boam, and 4% fect hold, The
bows of these boats weore peculiar, the stem being inclined backward; a style which did not prove desirable, and which
was afterward altered,

1879, Side-wheel United States launuch Hebe, 78 feet long over all, 75 feet on the water-line, 15 feet beam, 27 feet over all, 4 faeh
hold; two engines, 12 inches in diameter, 2 feot stroke ; wheels 12 feet in diameter and 5 feet across.

1879. United States snag-bont Horatio G. Wriglt, side-wheeler, 187 feet long, 62 feet beam, 90 feet over all, 8 feet hold ; weight
of ironin the hll, 534 tons; total wewht of boat, 835 tons ; cost, §130,000.

1879, Propeller harge Llectra G0 feet long, 11 feet heam, 43 feet ho]d, a tender to the snag-boat.

1879, Two side-wheel United States survey-boats, 82 feet long, 13 feet beam, and 4% fect hold.

1879. Two &stern-wheel United States snag-hoats, John R. Meigs and Chauncey B. Reese, 170 feet long, 34 feet heam, and 6 feet hold.

1880. Stern~-wheel freight-boat No, 19, 130 feet long, 26 feet beam, and 74 feet hold.

1880. Scrow-tug Susic Hazard, for Saiut Touis owners, 95 feat long, 19 feet beam, 9 feet hold ; dranght of water, 8 feet.

1880, Stern-wheel snag-hoat C. W, Howell, 145 feeti long, 36 foet beam, and 6 feet hold.

1881, Side-wheel transfer steawner, for the Te\'as Pacifie railroad, being the monitor Chickasasw altered ; under construetion,

1881, Two tow-boats for the Mississippi River Improvement Cominission, under construction, 175 feet long, 32 feet beam, and 6 feet

1191(1.

This company introduces into its new boats the longitudinal system of framing, and it wounld do the same if' it
were to construct model barges of iron. TUp to the present time no orders have been received tor model barges, as
the cost of vessels of the new 225100t size would not be less than $25,000, exclusive of the house on deck, which
ig- more than twice the contract price of wooden barges complete, Itis ebtmmtcd that an iron boat would last
from 30 to 40 years, and thus outlive five of the other kind, besides being 15 per cent, lighter, and not grow
heavier with age, as do wooden boats. Nevertheless, excess of first cost proves a serious drawback to their
introduetion. It will illnstrate the character of the new Saint Louis steamers to describe the sc,fmtlmg of the tow-

boat built in 1881, The data are as follows ;

Model.—175 feet long, 32 feet beam, 6 foet depth of hold; the bottom perfecily flat; Lilge turned in the square body with 12 inchoes
radius; bow modeled for 75 feet, with entrance long and fine for n western boat, Sheer forward, 5 feet; aft, 2 feet.

Frames~XLongitndinal, 3 feet apart, 2 by £ inches, with a vertical floor plate 6 inches high, 4 inch thick, with a 2-inch angle-
iron along the npper edge. These floor frames draw together in the bow, and when 18 inches apart the onter ones stop short. Between
the longitudinnl frame irous 2- by 2-incl transverse jrons are worked intercostally .3 feet apart. Bivery other ‘transverse floor frame
carries a vertical plate 8 inches high, % inell thick, with a continucus angle-iron from bilge to bilge 2 by 2 by & inches. 'The bow is
framed on the transverse system with 24-incl angle-iron. Side frames of the sguare body, 18 inehes apart, 2 by 2 by f4-inch angle-iron,
running from the gunwale to the first longitudingl frame on tho floor of the boat; every other side frame carries an 8-inch plate, with an
angle-ivon along the outer adge of it. ‘The transverse floor plates deepen as the bow grows finer, the foremost one being 3 feet in depth.

Bulkheads—Two longitudinal, 12 feet wp‘\rt, running from away aft to about 30 feet from the bow, where they ara 6 feet apart and
end on a transverss bulkhead, They ave: of 4%-iuch iron, secured to the skin with 24 by 2% by +f angle-ivons; ab top, two 2 by $ angle-
irons. Four transverse hullheads, of fig-inch izon, worked between the sides of tho vessel and the other bulkleads, and made water-tight.

Stem.—A plate, with chicek pieces for the aprou, and broad cnough to land the ontside plating on and held it securely.

eelson.—Depth 18 inches, of §-inch plate, seenred below to the skin with a € by 25 by f; angle-iron on each side of the plote,
stiffened with two similar irons at the upper edge. The keelson deepens to 36 inches at the stern of the boat.

Stern,—TFramed transversely, and raking so as to allow the use of halance rudder; a floor plate on each frame. Fan-tail of -inch
plate iron,

Beams.—Spaced 18 inches, of 2% by 24 by ; angle-ivon.  Every other beam has gusset knees of f iron, e connecting it with the side
{rames and fore-and-aft bulkheads, In the center lmo of the boat and parailel to it, 8 feet each way, 3 by 3 by § nngle~1rmm are fastened
to the under side of the beams with clips, with stanchions of 2} angle-iron on each plnte floor, except that on the main keelson they are
of 24-inch iron, There is a 12-inch girder on the keelson stanchions.

Stringers.—Three on'the top timbers on each side of 23 by 24 by &5 angle-ivon, fastened to ‘clips.

They are continued to the stem with
a G-inch plate of  iron, and when the inbourd edges of the plate approach to within 2 feet the plate is made in one piece across tho
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boat to form a breast-hook, Stringer plate on the beams 24 inches wide, § inch thicl, with butt straps treble rviveted. Gunwale
stringer plate 20 inches wide; with 8 inches worked onthoard, g-inch iron, An angle-iron is riveted on this plate 2 inches from the inside
edge to abut the planking of the deck against.

Outstde plating.—All §, €5, and } inch thick, rivets § mch, 4 diameters apart.

Guards.—Iour feet wide amidships, broad at the bow, sustained by ontriggers of 24-inch angle-iron 2 feet apart, turned down 8
inches on the 1)Lmnn and riveted, Over plank-sheer, 12 inches wide, § inch thick; under plank-sheer, 12 inches wide, } inch thick.
Facing, 8-inch channel iron.

Rudders.—Three in number, one a balance rudder. The wing rudders hiang on skegs of i iron plate made independently and
riveted on with angle-iron.

Cylinder timbers.~—TIron, 46 inches deep at the transomw,

Muchinery—Thres steel boilers, made of ffr-inch plates; diameter, 42 inches; length, 98 feot, with five 10-inch flues. Two engines,
20 inches in dlameter, 6 feet stroke. .

Houses.—As usual on tow-boats,

Weight of iron.—Gross weight of iron purchased for hull, 304,640 pounds; waste about 6 per cent., leaving net weight of iron in hull
370,960 pounds. ‘

Tt is the belief of those in the West most competent to judge that iron or steel is destined finally to take the
place of wood in all the larger vessels used for transportation on the rivers., The experience already had on the
deeper rivers proves conclusively the durability of iron boats and the small cost of their repairs. Bottom plates on
recent boats after eight years’ service have shown a reduction of only 2 per cent. in weight, and the framing and
interior work have shown no perceptible deterioration. The business of the rivers is at present largely in the
hands of persons with limited eapital, who cannot afford the expense of ivon or steel hulls, and there has therefore
been no competition between rival lines of wooden and iron vessels to elicit information as to the commercial
superiority of the latter, Tt is, however, well known that the river traffic of the West would be greatly promoted
if freight rates could be lowered ; but they cannot be materially lowered at present, owing to the high cost of
maintenance and replacement of wooden tounage. It is the opinion of many in the West that this state of aftairs
will continne to interest the more observing and intelligent men engaged in transportation until they realize that
freight can be carried profitably at lower rates by employing more efficient and more durable hulls, and they will
then build boats of either iron or steel, or with iron frames and wooden planking.

On the northern lakes iron ships are of recent introduetion, but the new idea is making rapid progress. Since
the war the trade of the Iakes has grown to large proportions, the cargees moved by the best paying class of
lake vessels being not less than 1,500 tons in dead weight, and often ranging as high as 2,500 tons and more. The
peculiarities of the channel between lakes Huron and Saint Clair and of the harbors of 'the principal cities, and the
expectation that laden vessels iill before long run direct from Chicago to Montreal through the Canadian canals
and perhaps on to Europe, govern the forms of ships. The lake model is, and necessarily must be, long rather than
narrow, and limited to about 14 feet dranght. In order to give wooden vessels of this model proper strength the
bulls must be built with heavy scantling, a great deal of extra fastening and strapping, and with a quantity of timber
in the keelgons not seen in any other class of vessels. Wooden hulls are heavy, and there is need on thaf
account alone of the lighter hulls of iron, even if no other considerations came into play. It will be remembered
also that the machinery in lake steamers is placed far aft, and that the tendency of its vibration is to rack and
strain the hull. Besides, the timber of the lakes i dismppeaming, and the cost of wooden ships is rising. These are
all cogent reasons for building iron ships.

The rise of iron works and boiler and engine shops and the existence of large wooden-ghip yards in 'Buffmlo
made that city the natural center for first attempting the construction of iron boats on the lakes. The proprietors of
large shops turned their attention to iron hulls more than twenty years ago, and from time to time built tugs, yachts,
and freight boats of small size until a familiarity with the prmmples of construction had been obtained. About
1870 an interest in ivon propellers was awakened, and the Anchor line contracted for four new vessels of large size to
go into their trade to the upper lakes. These pmpellers were completed in Buffalo in 1871, At various times from
1870 to 1873 there were also built in Buffalo for the various transportation companies five others, all by Gibson
& Oraig, as subeontractors under the King iron works, They were as follows:

Year. Name, Length, i Beam, Hold, Tonnage.
Feet. Feet. £eet.

1871 INAID eanreimiimaiianaean 210 323 14 1,289
(8] 155 1V; SO 210 32% 14 1,239

JAPAND o raeriieiimeaaas 210 32% 14 1,239

AINSKA caii e 212% 32 133 1,288

1872 L0113 231% 35% 135 1,526
RUSSIB . weracnsnnnsimannnnns 231% 35§ 185 1, 502

Java (since 1oat) . ..aun..... 231% 35§ 135 1,502

1873 20170 0 T 2813 354 1348 1, 502
AYADIL vovars ccmmenmanaaans 224 34 15 1,208
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The only other man that ever built of iron in Buffalo (besides those now in the business)is believed to be
George H. Notter, a tug- and canal-boat builder, who in 1875 constructed an iron steani yacht 100 foet long.

There are now two yards in the city, that of David Bell and the one belonomg to. ‘che ‘Umon Dry Dock
Company. Mr. Bell was originally a builder of boilers and engines, and machineyy still constliutes the largest
part of his yearly product. In 1861 he ventured to build the screw steamer Merchant, of 7 20 tons, 200 feet lon g, 29
feet beam, and 14 feet hold, and has since taken such contracts as could be secmed for yachts, tugs, and small
propellers. Three of his \'LSSGlS, launched in 1871 and 1873, were the revenue-cutters Albert Gallatin, of 250 tons ;
Alexander Hamilton, of 250 tons; and G. 8. Boutwcll of 198 tons—all propellcrs, and all afterward sent to stations
oun the Atlantic coast, where they have remained in service. Up to 1882, 26 iron vessels had been built at this yard,
all steamers, and two yachts and a tug included in the number were being completed in the fall of 1881. Ten
of the whole number were' yachts, and some of these boats were plated with steel £5 1, and % inch thick, in
order to lessen their weight, the cost of stecl at Buffalo being only slightly in exeess of iron. Mr, Bell has
built of both wood and iron, and says that he has been able to construct tugs of the two materials which scareely
varied in cost. For instance, a wooden tug built in 1876, 70 feet long, 16 feet beam, and 8 feet hold, cost $12,500
to build and equip, whereas he was able to build one ivon tug of 64 tons, 76 feet long, 16 feet beam, and 8 feet hold, at
a cost of $13,000 only ; and he believes that the development of the iron industry of the lakes will in time reduce the
cost- of materials for large vessels to a point where iron steamers can be built at so nearly the price of wooden
ones as to supersede entirely the latter style of boats. He paid 4 cents a pound for angle-iron in 18756 and 2-8;
cents in 1881 ; for plating he paid 3% cents in 1875 and 2% cents in 1831

The tug on the stocks in the fall of 1881 was 90 feet long, 18 feet beam, and 10 feet deep in the hold, 113 feet
molded, and was built with 37 tons of iron in the hull. Like all of his small boats, she has & bar-iron keel and
stem 43 by 14 inches. The stern-post is 6 by 2 inches, tapered in the fan-tail to 13 inches. The frames are 3 by
2% by ¢ inch, spaced 18 inches ; floor plates, 3-inch iron. The deck bieams are of white cak, 4 by 4 inches, the short
ones near the boiler and engines being 8 by 4. The plating is all -inch iron. Two iron bulkheads cross the boat
of f-inch plate, stiffened with 2§- by 24-inch angle-iron. The planlk-sheer and bulwarks are of heavy white oak,
while the deck and house are of white pine. There is-only one boiler, 8 feet in diameter and 16 feet long, and one
engine, with 24-inch cylinder and 26-inch stroke. Steam is used at high pressure, 120 pounds being allowed. An
8-foot screw wheel is fitted at the stern with 13 feet piteh, the shaft being of steel 6% inches in diameter. Irr model
the tug was fuller than those used in Atlantic coast harbors, and cost complete about $19,000. In order to fit
Lier for ice breaking in the harbor of Toledo the stemn was not given the usual curvature, but, while perpendicular
above the water, raked sharply below at an angle. '

One of the new yachts was 106 feet long on deck, 17 feet beam, and 11 feet deep, frames spaced 18 inches,
scantling light throughont, with white-pine beams resting on an iron slielf, wooden de(,L and. 4 transverse water-
tight bulkheads.

The Union Dry Dock Company has long been a builder of wooden propellers of the largest clags, bnt its
managers in 1881 put into their large yard the plant for making iron vessels, The fitst boat, finished in 1882,
was the propeller H, J. Jewett, a two-decker of 1,953 tons, 285 feet long over all, 2654 feet on declk, 39-&; feet
beam, and 25} feet hold, with houses on the upper deck. She was built of the ordinary lake model, and was given
a double bottom, in order to carry water ballast when returning to the upper lakes light, and also in order to save
the vessel from ginking in case she should strike a rock in making the Lime Xiln crossing above Detroit. Seven
water-tight bulkheads were put in across the ship. She was furnished with two steel boilers and two compound
engines of 1,000 horse-power, capable of driving her at a speed of 15 knots. Her carrying capacity is 2,400 tons.
The iron plating of her bottom is § and % inch thick on her bottom, 4 inch on the sides, and % inch between
decks. The frames are 3 by 4 inch angle-iron, spaced 21 inches; reverse bars, 3 by 3 inch., The floor plates are
+% inch. The company hag now on hand two iron vessels, The revenue-cutter Fessenden has been hauled ouf
on the stocks, and .an entirely new iron hull of substantially the same model is being construeted in place of the
old wooden one. The boat is 188 feet long, 28 feet beam, and 12 feet hold. A new boiler will be put in, and the
engine repaired. The other vessel is a new tug, 65 feet long, 15 feet heam, and 8 feet hold.

Cleveland is one of the most noted wooden-ship yard centers on the lakes; but here, as at Buffalo, attention
has lately been turned strongly to the advantages of iron tomnage. The Globe iron works have been for many
years making machinery and boilers for lake boats on a large scale, and in 1880 the owners prepared to extend their
plant sufficiently to undertake the building of iron hulls. The main works are situated in the city, near the lake,
close by Presley’s dry-dock. Having bought a half interest in the dock, the company located a ship-yard in the
western edge of the city and put in an outfit of shops, planers, punching machines, frame-bending apparatus,
rolls, ete. In 1881 they raised the frames of their first vessel, a large lake propeller (Fig. 67). The ship was .
completed in the spring of 1882, and launched at the opening of navigation. The following are points of interest in
her construction:

The vessel: screw propeller, 3024 feet long on the spar deck, 288 feet hetween pelpendlculals, 30 feet heawm, 25 feot from spar deck
to base line, with double bottom for water ballast. Fall home of the topsides at plank-sheer, 8 inches. Welght of vessel with all on
board, 950 tons ; cargo on 14 feet draught, 2,770 tons ; coefficient of displacement, 80 per cent,

Ieel.—Flat plate, 2 feet wide, + inch thiek.
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Frames.—Angle-iron on “the-floor, 3 by 3% by 1% inches, weighing about 8 pounds to the foot; top timbers from the bilge upward, 3
by 4 by o, weighing about 9 pounds to the foot. Reverse angles, 3 by 3 by §inches. Floor plates of i iron, 16 inches deep on the keol,
14 inches af, ths lower turn of the bilge, increasing to 20 inches in the molding near the upper turm of the bilge ; the floor plate ends ab
a point 40 inches above the base line of the keel.. Partial hullshead Dlates are carried on a certain number of top timbers, 23 inches wide
at the foot, 12.inches wide at the upper deck, and 4% inch thiclk, with reverse angle riveted to the outer edge of the plate. The deck of
the double bottom is stiffenned by single 3 by 34 inch angle-iron floor frames, which are connected to the top timbers and reverse angle-
irons of the partial bullshead by curved angle-iron futtocks.

eelsons.—One main keelson of {8-inch iron, 3% feet high, continuous fore and aft, cutting through all floor vlates, riveted to the
latter with 3 by 4 by %; angle-iron clips, and stayed to them on each side by ehannel-iron struts, riveted to the floor plate and the vertieal
clip. The foot of the main keelson is fastenad to the keel and gutter plate by angle-irons 4 by 4 by T inches; the upper edgoe is stiffened
by reverse augle-irons 3 by 4 inches, riveted on each gide, flat flanges uppermost, There are thice side keelsons on each side of the main
keelson, spaced. 4} feet apart, and eorresponding in height to the main keelson. They support the deck of the double Lottom, and allow of
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Fig. 67.—Mipsinr sEcTION OF AN IRON PROPELLER, NORTIUERN LAKES, »
Built by the Globe iron works at Cleveland, Ohio, in 1881-'82. Length over all, 3024 feet; hreadth, 39 feet; molded depth, 25 feet; displacement on 14 feot
draught, 8,714 tong. .

& erown of about 3 inches in the double bottom. 8ide keelsons of -f-inch Dlate, fitted intercostally riveted to a vertical angle-iron 3 Ly 3
inches at cach floor plate, the angle-iron reaching to the top of the keelson, and nlso to & continuous horizontal angle-iron, same gize, which
is laid npon and fastened to the top edges of the floor plates. Oue angle-iron, 3 by 3 inches, along the upper edges of the side keclsons.
The double boitom, or wuter-ballast deck, extends from the collision bulkhead to the engine bulkhead, with a capacity for 700 tons of
water. It is divided into 6 compartments by transverse bulkheads. The deck of this bottom is of 3-inch iron plates, 4} feet wide, laid in
fore-and-aft streaks, the center of each streak laid,on one of the keelsons, and the edges rivoted and water-tight. The edges of the
Plates next the sides of the vessel cut through the frames, curl upward, and lap 6 inches between the edges of two streaks of outer
plating, the rivets of that seam going throngh the three thicknesses of plate.” By this device and the angle-iron futtocks within the
double hottom is firmly united to the rest of the ship. "Angle-iron floor frames are laid across this deck of the double bottom, and upon

then: is laid a floor of 1-ineh white pine, and an that a floor of 2-inch oak plank, breaking joints with the pine. The lower hold is ceiled
on the sides also in this manner.

Plating—0Out and in; s of an inch from keel to the low er deck ; then § inch;

sheer streak, § ineh, rising one foot ahove the upper
deck heams,

Beams.—TLower deck, bulb T-iron, 10 inches deep, with angle-irons 33 by 6 forming the flanges.

Upper deck, bulb T-irdn, 8 inches
deep. Stanchions to lower deck, 3% inches in dismeter; upper deek, 24 inches,

[
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Stringers.—Hold sfringer on frames half-way between bilge and deck beams, bulb T-iron, 10 inches deep, with angle-irons 3§ by 6
for the upper flanges. Flat stringer plate on ends of lower deck beams, 18 inches wide, % inch thick; vertieal plate 12 inchesy\vihdc
% thick on frames, the two plates united with 3 by 3 iron in the angle. Broad stringer plate of §-inch fron on the upper deck beam ends,’
Tie plates on lower deck beams, v by 12 inches. . '

Decking,—White pine, 4 by 6 inchies on the lowar deck, 3% by 6 on the upper.

Fenders—~Three in number, one at the 9-foot water line, oal, 5 by 8 inches square, held between 3- by 3-inch angle.irons, one
opposite the lower deck, oals, 5 Ly 8 inches, held between 3- by 4-inch angle-irons, and one, 8 by 10 inches, at the upper deck, fastened to

. theo sheer streal.,

Boilers,—Two, 8% feot in diameter, 18 feet long, tested to carry 100 pounds of steam.

Ingines.—Compound, with 30- and 56-inch cylinders and 4 feet stroke, acting on cranks at right angles to each other, placed away
aft. Two double boisting engines on the spar deck to handle freight. Duplex steam-pump for water hallast, double-cylinder steamn
steering apparatus, and steam windlass,

Miscellaneous.~—Transverse bulkheads, iron coal bunlkers, iron hionse on deck over the heilers, A wooden eabin aft for erew, and
another ¢abin in the bpw for the captain and mates, with pilot-house above, Three masts. ’

From 150 to 175 tons weight are added to the vessel by the donble botitom. .

In Chicago there has never heen much of anything done in the way of iron-ship building, or, indeed, in any
other branch of the general industry, except repairing. In 1881, however, an iron tug was construeted at the yard
of the Dredging and Dock Company, the first in the eity. A Norwegian who had had some expertence in iron-ghip
yards in his own country was employed to superintend, and a few mechanics were brought from Norway to do the

~work. The boat was 77 feet long on the keel, 83 feet over all, 18 feet beam, and 11 feet decp, and the model
was that of the ordinary keel tug-boat. The ship-yard plant was very simple, and comprised only a rough shed, a
furnace or two, a steam-engine, a frame-bending plate, and a few drills. The lack of a punching wachine was
supplied by hand-work and a steam reamer and drill. This handy tool, not yet generally used in American yards,
was worked by a light wire rope running out from the shed, and was taken from place to place in the tug
wherever rivet holes had to be bored and countersunk. The tug cost complete about $22,000. While the dredging
company built the boat for its own use, the intention is to develop a business in iron-vessel building when the times
warrant an effort in that direction. '

The prineipal iron-ship yard of the lakes is at Wyandotte, Michigan, a short distance below Detroit. This yard
was established in 1870 by Frank E. Kirby, C. B., formerly of the Allaire works, in New York city, for Captain IS,
B, Ward, who had been making Bessemer steel at Wyandotte ten or twelve years before, and who had on hand a lot
of the old steel ingots when the yard was started. Three vessels were built, and the business was then interrupted
by the panic of 1873. In 1877 the yard passed into the ownership of the Detroit Dry Dock Company, and it has
ever sinee been actively engaged in the production of iron tonmage under Mr. Kirby’s superintendency, 13 vessels
having been built down to 1882, all steamers. The following is a list of the boats built:

1871, Propeller E. B. Ward, jr., ivon, of 388 tons, 150 fect long, 26 feot heam, and 14 feet deep ; now owuned at New Orleans und employed
for towing. ' ’
1873. Tug Sport, stevl, of 45 tons, 66 foot lung, 14 foet beam, O feef deop, meldad; worth $10,000, and owned at Grand Haven, Michigan.

1873. Side-wheel steamboat Queon of the Lakes, iron, now owned on some inland lake.

16878. Side-wheol steamer City of Detroit, composite, of 1,094 tons and 600 nominal horse-power, 240 feet long, 36 feet heam, 14 feot deep-
molded ; worth $145,000, and owned at Detroit. :

1879. Side-wheeler Idlewild, ivon, of 312 tons, 140 feet long, 26 fect Leam, 10 fest deep, molded ; worth $40,000.

1880. Propoller City of Cleveland, iron, of 1,221 tons an? 1,800 horse-power, 925 feet long, 32 feet beam, 14 feet deep, molded; worth
$155,000, owned in Detroit, . v

1880. Side-wheel eay-ferry Transport, ivan, of 1,505 tons and 2,000 nominal horse-power, 265 feet long, 46 feet heam, 79 feet wide over all
17 fost deep, molded, with threo railroad tracks on deck. About 120 foot of tho hoat amidships had a straight body. Boat
worth $180,000, Experience with a previous wooden transfer hoat, 280 foet long, that cosb $230,000, led the Michigan Central
Railroad Company to decide in favor of ivon for fubure boats. The Transport was plated with §-inch jron all over.

1880. Propeller Boston, iron, of 1,820 {ons and 750 nominal horse-power, 280 feet long over all, 265 feet long molded, 36 feet beam, and
17 feet deep, molded ; worth §170,000.

1880. Propeller Lehigh, of the Anchor Line, ivon, of 1,704 tons, 255 feet long over all, 36 feet beam, 17 feet deep, molded ; worth

1880, Propeller Brunswick, iron, of 1,120 tons, 5 foet shorter than the Lehigh. ,

1881, Propeller Claxion, ivon, of 1,712 tous, 256 fevt long over all, 36 feot beam, 17 feob deep, molded ; worth $165,000.

1681, Propeller City of Milwaukee, jron, of 1,148 tons; worth $150,000.

188182, Propellers Michigan and Wisconsin, iren, with double Doltoms 8 feet deep (the first of their olass at this yard),230 {oet long over
nll, 34 feot beam, and 14 feet deop, molded, and housed on the upper deck the whols length of the vessel,

A representative laker is the Boston, a fine steamer, carrying 83,000 bushels of wheat or about 2,600 tons of
cargo on 15 feet draught of water at a speed of 12 miles per hour, The principal data of hler scantling are:

Teel.—I'lat plate, 33 inches wide, 4 inoh thick for 200 foot amidships, tapering to § inch at the ends,

Stem,—IHammered scxap iron in one length, size ab top 93 Dy 6 inches, increasing to 2¢ by 8 at the load water-ling, and tapering
thence away to 24 by 4.

Trames~—Angle-iron 3 by 4 inches, 9 pounds to the foot, spaced 20 in ches.
the floor plates 3 inches and on the frame angle-ivons 2% inches, going on alternate fr
doubling piece of 3 by 8 ineh angle, 8 pounds to the foot, on the top odge of the floor plates opposite the
a seore in the keelson plate, and riveted through tho floor plate and reverse angle-ivon,

‘Center keelson.~Vertical plate, 21 inches deep over the keel, § inelh thick,

155,000,

Reverse angles 3 by 3, 8 pounds to the foot, lapping on
ames 1o the top . height and to the lower deck, A
reverse angle-irons, going throngh

td
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Floor plates—Molded at the thwart 21 inches, at the ends 13 inches, 3 inch thick amidships, 1% inch at the ends of the vessel,

sete y keelson plate by 3 by 3 inch angle-iron.
conm,lclt;i(}@ ;Zaglziz.{i;igti;l plaf‘;e, IOyinches deeg, 3 inch thick, connected tlo a 26 by +% inch gutter plate by double angle-irons 3% by 3%
i 0 the foot, with 3 by 3 inch double angle-irons on the top edge.
nmh,Asl'i?stle?:llt;(ll:ofzg:l—lInterc,ostul of jﬁgduch plates, conﬁected to the floors, and with double angle-irons 3% by 6 inches, 12 pounds, on the
floors the entire length of the vessel, )

Bilge keelzons.—Double angle-irons 3% by 6 inches, 12 pounds, placed back to back, ) )

Beams.~—T-bulb iron 9 inches deep, 25 pounds to the foot, on alternate frames ; hold beams, channel iron, 8 mohe:s docp, 2") pou}u?s.

Stringers~—Main deck 48 inches wide, - inch thick, tapered in width and thickness toward !‘,ho ends, Hf)ld 16 inches wide, % inoh
thick amidships. Ties on main deck 12 by § inches amidships, with plate of the same a.thwsurtshl.ps on cach su}e of t;h(.) hatches.

Plating.—Worked in fair lines, in and out strakes, garboards £ inch ; Dottom, the sa;fne; bilge plates, § inch; sides of the vessel, 4
inch; sheer streak, 1%, then &, at the ends § inch; width amidships, 54 inches, worked 12 inches above the benms of the declk. DButts
and laps double riveted ; sheer streak amidships triple rivets. . _ ‘ .

' Bulkheads.—TFive in number, of §-inch iron helow the 14-foot water-line, % inch above, stayed vertically on ono side by 3 by 4
ineh B8 pound angle-iron, spaced 3 feet, and horizontally on the other side Ly angle-irons every 5 feet. Coal-bunkers of § pornd plato,
gtiffened with T-iron, .

Wood work.~—The main deck is housed by means of 5 by 6 inch oak stanchions fastened to the sheer stroalk, set JO inches from conter
to center, and passing through a white-oak main rail 5 by 16 inches. Pine carlines are thrown sacross, tho s%des are hozu‘dod‘ up with white
pine, and the top or spar-leck is planked with 2% ineh decking. Main-deck plank, white pine, 3f inches thick; hatoh coamings, whito oak
Three white-oak fenders on each side of the vessel. Flooring of hold, two thicknesses of 1-inch pine boards, tho bilge covered with 2-inch
pine and the sides of the hold with 1-inch pine. One pine mast forward.

On the whole, it can be reported that the building of iron and steel vessels has made sufficient progress in

the United States to have created the plant and trained the labor for producing sailing and steam craft for the
merchant service of every deseription and of any size. No facilities exist for rolling and shaping armor-plates of
the great thickness now required for iron-clads, but the merchant service is well provided for, and the industry
is growing in spite of the high cost of American labor and materials. New yards are continnally coming into
existence, the general development of American industry is reducing -the cost of materials, and the use of
machinery is reducing the expenditures for labor upon vessels. The competition in rival yards is lessening the
margin of profit for which their proprietors are willing to build, and the tendeney is all in the direction of favoring
the snbstitution of iron or steel tonnage in place of wooden. The total quantity of iron yearly consamed by the
industry is not large, and should Congress provide the way for placing the American builder on a par with the
Buropean builder so far as the cost of iron and steel is concerned it seems probable that the tendency toward
the more modern class of tonnage would be greatly accelerated. This industry is a valuable one, nationally, in
many important particulars, It robs the country of none of its resources. The exportation of grain, cotton,
and tobacco is the shipping away of so many thousand tons of the best constituents of American soil, and the
construction of wooden tonnage destroys the forests. There are other industries which effect changes for the
beuefit of this generation for which future generations will have to pay. Iron-ship building appears to inflict no
injury so far as consumption of materials is concerned, and it is a department of activity which employs a groster
proportion of human lab or to the value of material used than almost any other which ecan be named.
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CmarrEr VIL—CANAL-BOATS.

Government classification of merchant tonnage is determined by the motive power of the vessels. There are
three clagsses in all—sailing, steam, and unrigged vessels. The latter forms a large and important element in all
statistical reports as well as in the ship-building industry, and includes canal-boats, flat-boats, and river barges. The
total register capacity of the present fleet of these vessels is larger than is commonly known (because barges and
canal-boats are exempt from registration now), and the following is an approximate statement for the year 1880:

No..o\vned :
Class of vessol. inthe Unitea| Fogister ton. Value.
States, nage.
SEOANL «eeeeee e - 5,189 1,221,207 | 980, 192, 495
T EU SR 16,820 2, 866, 183 56, 152, 950
TOrigEod «ee e eeeeeeennne. 16, 607 2, 899, 070 16, 480, 264

It has been convenient to speak of barges and flat-boats in connection with river steamboats, and it only
remains to speak of canal-boats, which comprise about one-half of the whole unrigged tonnage. Owing to the
rapid growth of railroads the canal system of the country has been somewhat overshadowed in late years. In '
New England the canals have been superseded, and in one or two cases have been used as the bed of the railroads -
that took their place. In the middle states a fow small and a few branch canals have been given up. Howerver,
many important routes still remain in existence in New York, Pennsylvania, New Jersey, Ohio, Illinois, Maryland,
and Virginia; some have been enlarged and supplied with a new and superior class of boats, and their' resources
have been thoroughly utilized. The cheapness of transportation has rendered them valuable to the commercial
world, and there has been a great deal of legislation looking toward their preservation, maintenance, and extension,

The population supported by the barges of the United States is not known, but those that live by canal-boat
navigation now number about 40,000, Counting those who attend to the locks and-keep the canals in order, the
number is about 60,000, which is equal to that of the persons engaged in the coasting trade of the United States.
. The boats numbered 8,771 in 1880, having a register capacity of 1,253,688 tons, and being worth $8,278,2565.

NEW YORK STATE CANALS.

The Delaware and ITudson canal, belonging to a company of that name, extends 108 miles from Honesdale,

" Penngylvania, to Rondout, New York, on the Hudson river, coming down to the river via Esopus creek, and
averages 48 feet wide at the top and 32 feet on the bottom, with 6 feet of water. In 1870 there were 879 boats on
this canal, all employed in the transportation of coal from the mines to the river. About a miltion tons are moved
yearly, COoming down from the mines, the boats lie alongside of a wharf in the middle of the creek at Rondout,
where the coalis taken out by steam-hoisting apparatus and duamped in immense mounds on the wharf., Thereare
45 derricks for hoisting coal on the whaxf, all operated by one line of shafting, which supplies the power. More
than 240 boats are often lying at or near this wharf at one time. The boats all rendezvous at Rondout. There are
cight yards at Rondout devoted to canal work, having among them one dry-dock and nine sets of canal railways
of four rails each for taking boats out of water. "The company has its own yard here, at which it both builds and
repairs, and in the census year 42 boats were constructed. The other yards do not often make canal-Doats,
but prefer to contract for the various classes of barges used in freighting on the Hudson river and Long Tsland
sound, such as coal-barges, ice-barges, boats for cement and brick, and tugs. The barges are either scows or
double-end framed boats from 90 to 130 feet in length and 26 to 34 feet on the beam, and the ice-boats have deck-
houses the entire length, When not engaged in building the private yards in Rondont are busy repairing;
in fact, this latter occupation forms the bulk of their business. New boats are built at the company’s yard and at
private yards in the country, chiefly at Ellenville, Phillipsport, Port Benjamin, and Alligerville, New York, and
Honesdale and Hawley, Pennsylvania. In ordinary yearsthere are from 50 to 70 boats built at these country yards.
The Delaware and Hudson model is what would be called sharp at both ends, and though rather full, it is sharp

for @ canal-boat. The floor is flat clear fore and aft. There is a deck in the bow and one in the stern of the
boat, with a little cabin, 6 feet fore and aft, in the stern: The body of the boat is nob decked, but is covered,
when necessary, with hatches. The details of construetion are prescribed by the company. The boats are 01 feet
long from face of stem to outside of stern, 14} feet beam, and 6 feet deep; sheer, 15 inches forward, 8 inches aft.

The scantling is as follows:
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Bilge log.—Hard wood, 10 by 10 inches, with 4} foot scarf, bolted with §-inch screw bolts. Under the stem- and stern-posts tho logs

are connected with a strong knee.

Keel.—None ; only a heavy garboard. . ' . .
ﬂoortimbmw.’—Hard wood, 4 by5 inches square, spaced 18 inches, let into the bilge log 4 inches, Side timbers white oal, 4 by

5 inches, let into the bilge log 4 inches, spaced 18 inches, but set in the center of the floor-frame spaces; spaced 13 inches in the how and
15 inches in the stern ; side timbers straight.

Keelson.—Oak or yellow pine, 7 by 10 inches square, bolted with §-ineh iron. e )
Stem- and stern-posis.—White oak 8 by 16 and 18 inches, each with a knee on the keelson, and ereh with 3-inch kmight-heads.

stem rises 10 inches above deck. . ) ‘ o
Clamps.—Oak, white pine, or yellow pine, 3 by 14 inches, in long lengths, three spikes and one §-inch bolt riveted on a ring in ench

The

timber. .
Braces.—Main, oak or pine, 4 by 12 inches, 32 feet long, butting under the midship beam under the clamps, the lower onds resting on

the bilge log fore and aft; reverse braces, oak or yellow pine, 4 by 9 inches, two each of the following lengths, 18, 17, 15, 12, and 9 feut,
and a brace 5 by 7 inches and 12 feet long, to fit the stem and upper breast-hook, heeling on the keolson.

Beams~Eight of them white oak, 5 by 8 inches; forward beam, 7 feet from stem; forward cabin beam, 11 feet from stem-post;
after-cabin beam, 6 feet from stern-post, the other five beams equally spaced amidships; hanging knees sided 5 1nches; carlines of onk
3 by 8 inches. ' '

Decks.—Two-inch white pine.

Plank-sheer.—Qak or yellow pine, 2 by 11inches

Ceiling of floor.—Two-inch hemlock. .
Planking.—Bottom, 2-inch hard wood, with 4%- by f-inch spikes ineach timber; sides, 2-inch onl or yollow pine, 7 inches wide,

inereasing to 2% and 3 inches in thickness on the walls.

Lreast-hooks.—Oalk, sided 6 inches, with hraces, two forward, two afh.

Narrow wash-board deck along the gunwales, with white-oak conming 4 by 9 inches square, and a Ligh coaming of oulk or yellow
pine bolted on top of that 3 by 8 inches. Hatches made of 1-inch white pine,

Bitis.—Oak windlass bitts forward, and three oak timber heads, 5 by 10 inches, on each side of the boat, fastoned to the sides with g-inch

Lolts.

Railings.—Aft, oak, 3 by 4 inches, placed edgewise, and resting on 2- by 3-inch chocks, 8 inches long ; forward, 14 feot long, 2 by 3 ab
bow, 2 by 2 at after end, bent round to the curve of the bow and bolted, ‘

Rudder.—Stock, oak, 8 by 12 inches, with 5 iron bands; blade, 6% feet long, 5 feet wide, 2 inches thick, with batten 2inches thick and
8inches wide from after upper corner to heel of stock; batten a foot wide on inboard end ; Dlade ent so as to allow 10 inches dvop to
radder. .

Guards af slern—White oak, 5 inches thick, 20 inches wide at stern-post near plank- shoer, supported with 6 knees or chooks, strongly
bolted around the curve of the stern with §-inch iron; stern plank, 6 feet long, 5 by 10 inches, to be let into stern-post and run ovor and
fostened to guard; bumper, 8 by 14 inch oak, to butt the stern plank and guard, strongly holted; a bar of ivon, 4 inches wide, to
extend aronnd the guard and bumper, 5 feet each side, and to be continned around to the sides of the boat, with bars 2% inches wido,

Fenders.—Forward, four on each side, oak, 3by 4 inches, 14 feet long, bent around the curve of the bow and fastoned throngh iho -
planking into the timbers by 7-inch spikes; irons, 23 inches wide, § inch thick on the fenders, and 14 feet long, fastened with apiles with
countersunk heads.

Bilge irons.—Three on each side, both forward and aft, 3 inches by § ineh, not less than 14 foet long, fastened with spilies with
countersunk heads. :

Stem iron,—Four inches wide, # inch thick, extending from the after side of the stem ab the head over the head and down the fore
side of the stem, and under the bottom of the boat 2 feet, fastened with G-inch round spikes, with conntorsunl hoads, 8 inches npart,

Cabin.—White pine, with berths under the stern deck, and roofed with 2-inch white-pine decking.

Paint~—Two coats on the top sides, and over beams, decks, cabins, coamings, ete, Below water, graved with hot tax,

It requir.es about; 21,000 feet of timber to build a boat, viz: 10,600 feet of oalk or yellow pine, 5,300 feot of hard
wood, 3,200’ feet of hemlock, and 1,600 feet of white pine; also 3,800 pounds of iron, 100 pounds of oakum, and 24
barrels of pitch and tar. Each boat carries 130 tons of coal. The cost of one in 1880 was about $1,200. The company
egcou.llages t.he- building of boats by aceepting those built at private yards, assigning them to boatmen at a ﬂiting
of $1,u‘00 apiece and thel% employing them on the canal. About $20 is deducted from the freight money earned on
fsach trlp;.from the remmm}er the boatman pays interest, running expenses, and living. He can pay for his boat
in about six years, meanwhile having earned his support, and then has a boat which is good for from four to six
years longer as his own property. A good feeling exists between the men and the company. Both parties make
money, and betweel‘l fhem they maintain a building and repairin g industry which is of considerable local value., In
?Vléril,m} ’;xrlesggotlilli ZCL:) I};;;raris rol?atlh; ;:glsobi),oproduzinlg'yearly about 50 or 60 boats and doing 'a,bm'w $100,000 of repair

T the mostiomn ey of}the L O,f Nem\;?s (i{cﬂlln boats z-mo} barges, tep of the latter carrying 560 tons eacl.
on the Black River oynal. which b e ot th‘(: : or. o e‘yefmrds .bmm boat§ suitable only for the EL"IG canal, save those
is 3635 miles in longth, ¢ ; ending from Amen Tanc t;alb (35[ the Erlf, and is the one of least ca.l?amty. The Erie ca;_nal
s 70 }eet wide aooss ,t b5 top Bl 591 Tems s Y, onth eb udson river, to Buffalo, on lake Erie. "l‘he average prism
feet for loaded. boats, The Lacks ar;LI 0 feet(}31‘1035 ' edoltziio%n, Wlt.yh 7 feet de.pth of water, allf)wmg' a dranght of 6
opencd for busivess in 1826, mow gives ol n;)ng;o in4 3;0 efab wide. The canal, completed in October, 1825, and
men. The speed of the b(’)ats is limitedltoyeL fx?ﬂ .~ I} ca’}lal.boa‘if’ 18,000 horsm% and mules, and aboui? 20,000
detentions at the mumnerous locks of the canal bo‘?i ron ;ﬁl'u’ ey g hOl‘S(?S oy A Wa‘u‘c, e e
boats each earry from 7,600 to 7,800 bushels of ,wh a ;n el'l 24(:“1I t}lex do well il they .averzmg'e 2 miles. Tho large
feot of lumber. T th e’ longth ,0 t e feah, o]; =40 tons of coal, on one trip, or from 16(),000 to 170,000
navigation to New York ol the aln line of the Erie canal 1nu§b be fmdded the 155 miles of Hudson River

y an e length of the branches of the Brie which gtill remain in use. Some of these
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branches have been abandoned within the last five years as being of .small capacity and having a’ commerce
ingufficient to warrant the expense of maintaining them; but there are still in operation the Champlain canal,
connecting Albany with lake Champlain, 66 miles long; the Black River branch from the Erie at Rome, 78 miles
long; the Oayuga and Seneca canal, 25 miles; the Oswego canal, 38 miles; the Oneida River improvement, 20 miles;
also a part of the Chemung canal, 23 miles, although officially abandoned. There are several lakes in central New
York, each abont 40 miles long, which are navigated by canal-boats, and are virtnally branches of the canal,
namely, Oneida, Oayuga, and Seneca. The total of canal navigation of the Erie system thus amounts, to
about 860 miles. Before the war there were navigating these waters from 2,200 to 3,600 horse-boats, the number
~ fluctuating with the activity of trade, the clearances varying from 80,000 to 104,000 a year. New boats were built
in different years as follows: - ,

[ . Tons.
T U 378
T N a7
LA e e e e et et e et ae tas e e ae e e enme cmatemee taemneainananann nne ae vemnnnann 1,466
1T N 457
SO 215
1) I SO feeranne s 213
151 R OO s00 °
LT e et een et aetaa mmn s mementemm—. moas nae aer mmm——.annn 760
1< A PP 255

During and since the war trade between the West and the East has grown enormously in volume, owing to
the large exportation of grain and provisions which has been developed, and in consequence all the transportation
lines from the West to the sea-coast have been crowded with traffic and the business of the Erie canal has about
doubled. The number of boats built yearly is about 600. Owing to the large size of the modern boats the number
. -of clearances is not so large as formerly, although the traffic has doubled. TIn 1880 the clearances were about 70,000, -

The Black River canal was originally little more than a feeder upon which the Brie depended for a supply of
water; but of late years the lumbermen, who are busily at work in the outskirts of the Adirondack region
cutting spruce, hemlock, and hard wood, have found this branch a valuable route for getting their product down to
market, and it has grown in importance. Every year during the warm months large rafts of lumber in the log
are towed down by teams of horses, and some of the stuff is shipped by boat. The boats are small, bluff-bowed,
carrying 90 tons each on 4 feet of water, and cost about $1,100 each. Not more than 10 or 15 are made
yearly. There is no oak or white pine of any consequence in the region, and what is used of thatkind of timber comes
by way of the Erie canal from the West. Builders use the native lumber, hemlock and hard wood, as much
as possible. Hemlock costs no more than $7 and $8 per thousand feet; spruce, $9 or §10, sawed.

In the lake Champlain region a large tonnage of canal-boats is employed in the business of the lake, and
the principal freighting is done in carriers of that class. Iron ore comes down from Port Henry and lumber
from the Canadian markets, both going to Troy, Albany, New York, and other points along the Hudsoun river and
westward on the Erie canal. Steam tugs bring the boats down the lake, and they are then sent through the canal to
the Hudson river by teams of mules and horses and forwarded on down the river in fleets drawn by tugs and side-
wheel tow-boats. June 1, 1880, the following tonnage was enrolled and licensed in the district, every boat liable
to trade to Canada bLeing documented:

No, | Tonnage.

CannlboatB.en e e emnes sasmaninaceeessnnaonanen 510 40,175
Schooners ..-..... P PN 27 1,780 .

“Wooden steamboats and tugs...eeeeoven vennn S 10 912

Iron steambonts and tugs........... preemenenns 2 137

0TS Y P P 6 853

g S ST, 554 43,307

The building points are Fort Ann, Ticonderoga, Whitehall, Essex, Orown Point, and Champlain, and there is
one yard at each place, about 90 men heing employed in all. The yearly product is about 90 boats, worth from
$2,500 to 3,000 each, and registering from 110 to 125 tons. They are of the regular Erie canal pattern. At the
Tjconderoga yard the owners build for themselves. In 1880 they had from $50,000 to $75,000 invested in canal.
boats. They were preparing to put about 30,000 more into 15 new boats in 1881 Their craft are each 98 feet
long, 174 feet wide on the floor, 173 feet on the beam, and 8 feet deep, decked, and carry 150 tons on 4 feet and 250
tons on 6 feet draught. ' :

On the Oswego Branch canal, running from the Erie canal to lake Ontario at Oswego, there are 10 yards,
employing about 60 men, building a few boats every year, and doing a good business in repairing. These boats
are of the largest sizes, and the harbor at Oswego is always full of them. They take pars in the grain, the coal, and
the lumber trade, and a large number of them, being engaged in the foreign trade, are enrolled and licensed at
the Oswego custom-house. The fee for measurement is about $12 per boat. '
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‘“Oﬁ kt’hegEriéh caﬂal— proper there are 80 yards scattered along all the way from Albany to Buffalo, emplo;yin g an
“average of aboit 1,200 men for ten months in the year and producing from 300 to 400 boats yearly, while also-

enjoying o large business in repairing the 4,350 boats owned on the canal and its branches. In the early years.

from 1825 to 1860 timber was abundant in all the counties through which the route ran, and building and repairing

were both well diffused along the course of the canal; but the land has now been cleared off and brought under a.
high state of cultivation, oak, pine, and hard wood are scarce and dear in many counties, and the result is, that

while all the yards do & certain amount of repairing business the building of new Doats is tending to q()llcontmtu
in Rochester, Lockport, Tonawanda, and Buffalo, where timber can be obtained from the West at relatively lower
prices than on the eastern portions of the canal.

The little old-time shapely boats with good bows, carrying 30 tons of cargo on about 3 feet draught of water and
moving along briskly in tow of two or three horses, are now no longer seen on the Tirie canal. The smallest of thaf
horse-boats are the few that come down from the Black River branch, or those which occasionally stray up into this.

part of the state from Rondout, each carrying from 90 to 130 tons of freight; but where there is one of thoso boats.

there are a hundred of the class belonging to the Erie canal proper, large, heavy, almost box-shaped craft, bearing
from 200 to 250 tons of goods on 6 feet of water and moving slowly along in tow of two horses. One of the old
fashions was to build canal-boats with square, raking ends, and it was only abandoued in 1835 upon the peremptory
command of the state authorities, issued to prevent them from injuring each other with their sharp corners. A
regulation was adopted in May of that year forbidding any new boat to navigate the canals of the state unless it
should bave a round or elliptical bow, described with a radius of not less than 82 feet. In order to give a boub

all the capacity the law will allow, builders sweep in the curve of the bow with just about that radius, cutting oft’
the sterns abruptly, so that the cubical contents come within 10 per cent. of that of a perfectly square box. It is.

only since steam has been introduced into canal-boats that bows and sterns have been given a hetter shape, but
the sharper form is still confined to steam craft entirely. '
A good canal-boat (Fig. 68) onght to last fifteen years, but it must be taken care of; the majority disappear in

about ten years. On the other hand, there are plenty of boats running that are from twenty to thirty-four years old,,
well built of choice materials in the first place, and well taken care of by their owners since.

=2 § —

Tig. 68,~S8TEAM CANAL-BOAT, ERIE CANATL. ‘

88 feet long, 17§ feet wide, and 1'0 feet deep.  The hull is that of & Iakei', and represents the general style of the decked boats of the Xrio canal,

A great many different varieties of boats are run on the Erie canal, all of them being specimens of four princip}.ﬂ"

types, namely, the scow, the laker, the bull-head, and the steam canal-boat. :

' The scow is a straight, open boat, sometimes framed, but nsunally with solid sides, built up of white-pine logs.
5 inches thick and from 12 to 14 inches wide, scarfed, closely fitted together and fastened by long iron rods
or bolts 4, 4, or 1 inch in diameter, spaced from 16 to 19 inches, according to the fancy of the builder driven cleax
through from the topmost “gunwale” to the bottom of the bilge log. The sides are made on woodén horses ‘tmlﬁd
fa§tened, and are then raised to a perpendicnlar position with a derrick, and the sheer is given Dby a log properly
‘tnmmed. The floor is made by placing single frame timbers across the boat 4 by 6 inches square 'spaced aboutv‘lt:,’.
lI}ches, perfectly straight, letting the ends into the bilge log, and planking the bottom with oak or h a’rd wood. About‘
six sﬁout oak beams are fitted in at equal distances apart to strengthen the top of the boat. A short, round, smooth
bow 1s‘put on .by setting up 4-inch frame timbers, molded to the proper curvature, and planking th(,bm hori’mn‘ntnyll .
from side _to side. Four iron bands or straps are spiked upon the fore foot, conneeting the bow wit'h the 1‘)Ottbll‘3
The stern is short, tound, and regularly framed. There are usually a small deck forward, 4 narrow wash-board alon r
the guuwales‘, and. & small cabin with steering deck aft, Windlass bitts are fitted iu’to the extreme bow d;ltl f;
swall house is built there for the stable, a necessary feature of a horse canal-boat ; for while one team. df'*llz)rses ist:

-
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towing the boat, another team mnst be quartered on board feeding and resting. Three light strips of iron
are fastened to ewch side above water for fenders. Scows are now 98 feet long over all, 173 feet beam, and 9 or 10
feet deep on the side, and weigh from 40 to 45 tons, and will carry 240 tons of eargo em,h or from 160,000 to 180,000
feet of lumber, on 6 feet-draught of water. They register from 102 to 118 tons. Originally sinall and built like flat-
boats, they have grown in size with every enlargement of the locks of the canalk and depth of the channel until
they have reached the dimensions given. Scows are best adapted for carrying coal, lnmber, barrels of apples, and
goods not easily damaged by the weather. They are sometimes framed, and when so huilt are usually ceiled on a

- plan caleulated to give longitudinal strength. - The ceiling is put on in curved lines, the foot of each curve touching

the bilge log and the are rising in the center. Over this ceiling is another, about four streaks of plank wide, the
center of the arc touching the bilge log amidships and the ends rising to the gunwale at the bow and stern. DBut fow
of this style of boats are now built, the “scow side” of solid logs being the preferénce. It requires from 325 to 400
days of labor to build a scow, and about 18,000 feet of white pine and 10,000 feet of oak, and 3,500 pounds of round
iron, 2,000 pounds of flat bar iron, 1,500 pounds of spikes, and 600 pounds of castings, or nearly 4 tons of iron ; but
s0me bmlders fasten more stlongly and use from 4% to 5 tons. The cost of a scow is from $2,600 to $2,800
varying with the times; it varies also with the extent to which it is decked over. The scow proper is an open
boaft, but is sometimes one-quarter decked over and sometimes half decked.

The laker is a regularly-framed boat, with perfectly fat bottom, square bilge, perpendicular sides, straight
body, round bow and stern, and decked entirely over. It is made of oak and white pine, but ift hard wood can be
obtained in the locality the latter is used in the bottom planking, as it wears smoother. Sometimes the laker is
made with scow sides, but molded at bow and stern, a boat thus built being four or five hundred dollars cheaper.
Nevertheless the preference is for a framed boat. The lake boat has about the same dimensions as the other boats
of the Erie canal, but is deeper than the scow, and it is 97 or 98 feet long, 17} or 173 feet beam, and 10 or 10} feet
in depth of side. The scantling varies slightly with the fancy of the builder or the stuff which he can buy to
advantage, but a fair description of the laker as built in large yards is as follows :

Siem- and stern-posts,—Oal, with 2-inch onk plank aprons; stem, 13 by 14 inches at the head.

Kegl.~—None, only a heavy garboard plank.

Prames.—¥loor timbers onk, single, 3 by 8 inches, 17 foet long;, or clear across the hoat, spaced 15 inches; side timbers, 3 by 5 inches,
10 feot long, joined to the ﬂoors by two sawed knees or futtocks, whmh are about 2 foet long, a foot wids, and 2 inches thick; bow and
stern frameos heavier, about 4 by 10 inches.

Keelsons.—Main, oak, 10 by 12 inches square, bolted into every floor; bilge keelson, 2 by 12 inches, It is not uncommon to use sbicks
from 75 to 80 feet in length ‘

" Beams,—Chestnut, when practicable, 5 inches square, with carlines 24 by 5 inches.

Planking.—0ak, 2 inches thick, ‘

Ceiling,.—On floor, 1}-inch-white pine; clamps, 8- and 3-inch white oal. . .

Decking.—White pine, 2 inches thick,

Rail.—A narrow strip of 3-inch oal, resting on thin chocks, in all about 6 inches high. Iu the bow there is a strong onk uhoek, 15
inches high and 10 inches thick, running around on the gunwale to the straight body and tapering to 6 inches high, and the same in the
stern,

. Houses,—One forwnrd for horses, with hateh on top and on side to the deck; one away aft for boatwan and his family, rising about
2 feet above tho deck-way to allow for windows; all of white pine,

Breast-hooks,—Two in bow and 8 in stern, strongly braced.

Tenders.—Oak, about 7 in number, buthmg on the stem- and stexn-posts, and running around the ourve of the bow and stern to the
flab of the sides, spiked on, and uonad on the outer suxface with 3- Ly 4-inch straps. The fonders are aprend apart as they go around the
curve, so that tho lower ones protect tho bilge. There are three woaring streaks along the top sides, being thick stronls of planking;
ironed with hulf-vound bars the whole length, 1§ or 14 inches wide. Two other straps of light iron axe placed on the rail, on the outer
and inner edges respectively.

Stern.—Overhang about 2 feet, enonugh to housoe the rudder-stock, There are two stxong fenders or guards of onk novoss the overhang
at the upper and lower edges of the perpendicular {ace, being a continuation of wearing pieces around the stern of the Loat, They are
about 15 inches wide and faced with iron. Between them the stern is usually pierced with & window. A strong chock above the upper
gunrd, on which is painted the name of the boat.

Rudder.—Stocl, about 10 inches in diameter; Llade, 7 or 8 by 5 feot.

A lake boat, or laker, requires the following materials: 18,000 feet of oak and hard wood, from 20,000 to 22,000
feet of white pine and chcsﬁnut 5,800 pounds of bolts, spikes, Lund nails, from 1,500 to 2,000 pounds of ﬂat iron, 600
pounds of castings, 10 or 12 barrels of salt, 890 worth of paints and eils, and $oO worth of oakum. From 450 to
500 days of labor are required to complete a boat, and, as labor was $1 75 and $2 a day in 1880, the labor bill on
a laker amounted to from $900 to $1,025. These boats are well salted in the bow and stern, on the floor timbers
and top sides, register from 125 to 139 tons, weigh from 65 to 72 tons, and carry from 225 to 240 fons of cargo.
They are usually painted white, and the stern is often profusely ornamented by a sign-painter, the name and home -
port being conspicuously painted in gilt and red and blue letters. About one-half of the boats on the Erie canal

" are of this type. Being good for almost any service, these boats are digpatched with cargoes to points on the small

lakes in central New York, and often across lake Ontario and on long voyages on lake Champlain, and are popularly
used in forwarding grain from Buffalo and Oswego to New York city via the canal and the Hudson river, Their
tight decks and high hatch coamings, covered with tightly fitted hatch covers, protect their cargoes from the wash
of an oceasional wave. The boats cost an average of about $3,800, varying from $3,700 to $4,200.
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The bull-head is either a framed or a scow-sided boat with molded bow and stern, completely Ilf)tlsecl from
end to end. The house rises from 2 to 3 feet above the gunwales, and is decked over on top., there being no deck
below, as in the laker. Itis considered that this type of })oat most perfectly protects grain and otl}er. x"alual)le
cargoes. 1t is most in demand when grain freights are high; when coal, lumber, and other coarse freights pay
the best scows are in demand, While in other years every one builds a laker or a bull-head. ‘ o

It is rare that a man builds his own boat on the Brie canal. A few l}ave a number _ot boats buils for
themselves, but instances of this sort are not common. The great majority of yards build on contmct or
speculation, and most of the boats are sold on credit. The canalmen are expected to' pay a certain sam down in
cash, from 8300 to 81,000, as they are able to gain the confidence of the bml'der, a certain other sum being then paid
annually. Women can usually get good credit, a great many boats being owned fmncl run by them;. they do
not spend their money in dissipation, are good managers, and have the name of being sure pay. Owing to tl'm
prevalence of the credif system the large builders always have a great deal of money affoat, as ?;hey express it,
and run a certain amount of risk, because if the year should be a bad one the boatmen I'nake little more than
running expenses and are unable to pay their installments, the boats meanwhile depreciating in value, Good years,
however, enable the hoatmen to liquidate all arrears and save their investments.

As before stated, the horse packet is no longer seen on the FErie canal. Just before railroads were mado
through the state of New York travelers journeyed to and fro between the Hudson and the West by way of the
canal. Boats were built for this traffic with sharp bows and good sterns, being well fitted up on board with berths
and cabins. The horses drawing them were able to go along steadily at a trot, in strong contrast with those of tho
freighting boats, which toiled along painfully at a walk. Packets still exist on the canal, but they are steamers,

The steam craft of the canal are of three classes: First, the freighting propellers, patterned like lakers, ea ch
carrying a little boiler and engine away aft in the stern, leaving the hold amidships and forward entirely clear
for cargo, and usually taking a consort, or regular canal-boat, which is pushed straight ahead. Next, the cable-
towing boats, employed on the level of the canal between Tonawanda and Buffalo, a distance of 42 miles, the boat
carrying only the towing machinery and a supply of coal. Lastly, the packets, which are either propeller launches
or small steamboats.

The idea of using steam for freighting on the canal was started long ago, but the first practical boats were
built in 1871. The state offered a bounty for a successful steam canal-boat which should be built at small
expense and would run alone and without washing a swell over the tow-path of the canal. The prize was a
large oue, and resulted in the perfection of the Baxter boats, seven of which were built by & company having $100,000
capital. The original idea was to propel these boats with twin screws at the stern; but this plan was abandoned,
and the later boats were each propelled by a single screw, having four blades mounted on a large central drum ot hub.
The state paid $35,000 for the building of the first seven boats, and seven more were constructed soon afterward
by the company. The mistake was made of running the boats independently at first. Owing to the competition
with the railroads horse-boats were hardly paying expenses, and, as steamers were more costly to operate, they
lost money. The result was that the company failed and was sold out, and the boats passed into other hands, It
was then found that by taking in tow an ordinary boat, lashing the two together in a direct line, one ahead of the
other, the steamer in the rear, the average expense was greatly reduced; and the cost of towing on the Hudson
being entirely avoided, the boats have since been operated with profit. The Baxter boats were 96 feoet long, 17
feet beam, and 9 feet deep in the hold, and had fairly sharp bows. With 6 feet of water one was able to carry
215 tons of freight, and with 5% feet 200 tons, making a round trip from New York to Buffalo and return in 16
dais, as ahgalin(?i 25 to 30 days on the part of a horse-boat. Cost of the trip, about $650. The machinery cost $3,000
and weighed 6 tons.

Another s.;tyle of propeller is that of the Rapid, a steamer invented in 1876 by Gordon W. Hall at Iavana,
New .YoFk, a little town located a mile from the head of Seneca lake on an old and now abandoned canal. One
pepuhan’cy of the Rapid was that the furnace of the boiler was arranged like a base-burner stove. Once filled
with coal, the furn.ace needed no more fuel for eight hours; and it was supplied with contrivances for shaking the
gr'ate and co.ntroll.mg the steam, so that the man at the helm could both steer the boat and attend to the engine
without leaving his pla,fze. The Rapid was 98 fect long, 172 feet beam, and 9% feet deep in the hold, the engine, of
35-horse power, oceupying with the boiler a horizontal space of 5 by 7 feet only. . The coal consumption vas 1,600
pounds a day, and the boat and consort were worked by 4 men. The Rapid carried 100 tons of coal from Havana
by way of the lake and canal to Buffalo. She then took 8,000 bushels of wheat to Rochester, and then made
several trips to New York with 7,700 bushels at a time.. The time of the trip from Buffalo to New York and back
:‘g::;:{ i(r’;;mii c{;:c(l)h})mtﬁlzrqm Troy to New York, was from 16 to 19 days, and the total expense of the whole
Buffalo for 8600 Ti » Insurance, and port charges, was $310. She made round trips with a consort from

T . & machinery of the Rapid was designed for fitting into any canal-boat by a slight alteration
of the stern, and cost $1,800. Mr. Hall built several boats at Havana carryi hi inery h i
$6,000 complete, and then in 1880 introduced the idea int Lockport o '18 ?nachmeq., o e costl'ng
of canal-boats by putting in the propeller N & into Loclport. No alteration is cansed in the construction
the location of the captain’s cabin P o machinery except to give the stern a few feet of overhang and to change
: « The space in the stern occupied by the cabin in horse-boats is consumed by
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the machinery in the propeller and by the little house built to shelter it and the steersman. The stable being

- abolished, the captain’s cabin is moved forward to the bow. The boats may be framed or built with scow sides.
Three were built at Havana in the year 1879-'80 with %4-inch scow sides of white pine, hard-wood bottoms, and
framed bows and sterns planked with 2-inch white oak. Each took 12,000 feet of hard wood, besides 5,500 feet of
oak, and 19,000 feet of white pine, with 4 tons of iron and 5 tons of machinery, and cost $6,000.

The cable boats carry no freight, but are exclusively employed in towing horse-boats between Tonawanda and
Butffalo. They are each 80 feet long, 154 and 16 feet on the beam, and 8 feet deep, drawing 5 feet of water, The
principle on which they act is a novel one in Anmerica, but is in use on rivers and canals in Europe under the name
of the Belgian system of cable towing. A steel wire cable, an inch in diameter, weighing 9,000 pounds to the mile,
is laid on the bLottom of the canal, with no anchorage except that given by its own weight. ~On one side of the
towing-boat, outside the hull, a series of wheels, five in number, are hung on horizontal axles. The first wheel,
near the bow, is 20 inches in diameter; it underruns the wire cable and lifts it from the canal bottom. Three others
are amidships, and the cable passes under the first one, a tension wheel 6 feet in diameter, then over the center one,
a grooved wheel b feet in diameter, and then under the third, another tension wheel 6 feet in diameter. The cable
then runs over a 20-inch pulley at the stern of the boat corresponding to that in the bow and falls back to the
bottom of the canal again. All the wheels play loosely on their axles except the grooved one amidships, which is
rotated slowly by the power inside the boat, and by its grip on the cable hauls the tug, with its tow of six boats,
along at a speed of about 3 miles an hour. The tug is supplied with two engines, one of 20-horse power to haul on
the cable, and another of 10-horse power, driving a small screw-wheel at the stern of the boat, for use in emergencies
only., Eight of these-boats built at Lockport in the census year cost $8,500 each,

Business was dull in the boat-yards of the Erie canal in 1879 and 1880, as they had not escaped the general
depression following the panic of 1873, and had in addition been subjected to the effects of the severe competition
of the railroads. Boatmen, in consequence, felt poor in 1879 and 1880. They starved their hoats duoring the period
of low freights, avoiding every expense, and went right by the boat-yards eontinually, pumping water out of their
leaking boats, instead of putting them into some dry-dock and having them repaired, They have had better years
gince.

On the eastern part of the canal there was not much building of new boats in the census year, and indeed
there is not much in‘any year now, the chief reliance of buyers in that region being on the lake Champlain yards.
The places that still do some building on the canal are Albany, West Troy, Crescent, and a fow little yards around
Oneida lake. In good years from 30 to 50 boats are launched among them. The other yards from Albany to
Syracuse did little except repairing. Between these two cities ordinarily no hoat need journey more than half a
day without coming in sight of some little dry-dock or a yard where it can be taken out of water and have dam ages
repaired, the principal places being West Troy, Orescent, Schenectady, Port Jackson, Little Falls, Oonstantia,
West Vienna, Bernhardt’s Bay, North Bay, Utica, New London, Rome, Fayetteville, Canajoharie, Liverpool, and
Chittenango. The canal dry-dock is a simple structure, and is placed alongside of the tow-path, or perhaps
adjoining the berm bank of the canal. It is often cut out of the solid rock, and is usnally nothing more nor less
than a lock large enough to hold one or two boats. Any vessel needing repairs is floated in, the upper gate ig
closed, the water is drawn off, as from a lock, the boat is left high and dry, and the carpenters go to work on it.

Little Ialls has two dry-docks, and at each of them there has been in times past much building. In good
years from 400 to 500 vessels are docked for repairs, T'rom the books at these yards some data were obtained of
the eurlier times. Twenty years ago boats were 75 and 80 feet long, 144 feet beam, and 6 feet deep, drawing 3% and
4 feet of water, and scows were built with 3- and 4-inch sides, The hills around the town were originally well covered
with valuable timber, and supplied the boat-yards with all the oak, hard wood, and pine required. At present there
is no timber in the locality. During the war materials ranged high, white pine costing $70 per thousand feet, oak
$50 per thousand, and the best $60 and $70. Pitch was 10 cents a pound, once rising to $50 a barrel (it was about
@ cent per pound, or $2 50 per barrel in 1880). Iron rods were 12} cents a pound in war times; cut spikes, 10, 12,
15, and 17 cents; wrought spikes, 18 cents; oakum, 15 cents, 104 cents in 1830. The prices of all materials have
declined from 30 to 50 per cent. since the war, and piteh has declined more. '

Going westward from Syracuse, there are dry docks at Jordan, Port Byron, Montezuma, Seneca Falls,
Rochester, Lockport, Madison, Middleport, Tonawanda, and Buffalo, with small yards here and there at other
places. Although 40 miles away from the canal, there are 6 yards at Ithaca, 1 at Trumansburgh, at the head of
Oayuga lake, and 2 at Havana, a mile aboye the head of Seneca lake. The Ithaca yatds buy timber to advantage,
and build from 256 to 30 large-class boats every year. They are now paying some attention to fitting up their
craft with machinery.

At Havana, where a number of steam canal-boats have been made, Gordon W. Hall has a machine-shop as
well as a boat-yard. A steamer similar to the Rapid had just been finished when the town was visited in
1880 and lay in the canal drying its paint. It was a full-sized laker, 93 feet long on the keel, 98% feet over all, 173

. feet beam, and 94 feet in the depth of side, scow sided. The forward cabin was 8 feet from the bow, and was 13 feet
wide, 14 feet long, and 7 feet high in the clear, extending 28 inches above the deck, containing 5 rooms, and
rested partly on the lower breast-hook braces and partly on stanchions, there being a clear space of 4% feet under
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it available for grain cargo. Amidships there was another houge 16 feet Wi(?e, 8% fe(?t f;)lre ‘z;‘nd att,1 1'18}1; g3 i:v;a(;;
above the deck. In the extreme stern was the engine-hounse, with a fzompﬁmofl-w&y’ }111 he & .terlenff. o X&S"; :
feet long fore and aft, 6 feet wide, and 3 feet high above the decy, Wlth 2 st‘eelsglum s mL}st,;et;? 11: '\ﬁ : 015411111 dqp(;tnt
rising 3 feet higher, a feature peculiar to steam canal-boats, as in hOI‘SB-b()&tS he man at the tiller stands
exposed to all weathers. The boat was completely decked, and had three hatches.. . . o imos. 1

Near]y all the yards on the main line of the canal from Syracuse tf) Rochester complmn_ed of dull times. . l}
place of from $15,000 to $25,000 worth of repair work yearly, as 1n.old times, each wasg ‘nob doing more‘ )tlu;n :}i'tlm‘":l
or a quarter of that business, and building had virtnally ceased, having all been monopolized by Rochester, Lockport,

‘ anda, and Buffalo. ‘ .
Tom:_p“jlzng)?{owing yards were found at the places named: Rochester, 5, employing 90 men and bnilding from 40 tlo
50 boats yearly; Lockport, 4 yards, 160 men, product 60 to 80 boats yearly; Tonawanda, 7 yards, 90 men, fro’m 50 Lo'
100 hoats yearly; and Buffalo, 10 yards, 150 men, from 50 to 80 boais yearly. The bm'lks of j;he cffmal 11_1 the parts of
these towns where the yards are present a busy spectacle-—new boats under construction, with piles of lumber, a'nd
often with sheds, shops, and saw-mills around them; newly painted vessels floating in the canal; d}'y—doek.s, with
boats going in and out and some high and dry receiving repairs, and a constant stream of traffic moving by in Doth
directions in unending procession. The lumber for the building yards comes almost wholly from the upper lu“kes,
arriving in rafts and ship-loads at the ports of Buffalo and Tonawanda. Oak and white pine, sawed, each cost from
$30 to $35 per thousand feet. About one-fourth of the wood is wasted in building a boat. Lakers and bull-heads
eonsume 33,000 and 40,000 feet each; scows, 28,000 or 30,000 feet each. : _

In Rochester the yards mostly do new work. They sold lakers and bull-heads in 1880 for from $3,700 to $.1,200
each, the bull-head being the cheaper boat. Scows were sold for about $2,600,

In Lockport a large repairing business is added to the other branch of the industry. Two firms lhinve each 3
dry-docks, built of masonry like canal locks. Timber is bought at Tonawanda in rafts. The builder who has &
saw-mnill saves a few dollars per thousand feet by doing his own sawing, Mr. Morgan had been in Dusiness for
sixteen years, but in 1879 he began anew with a partner and built a large fleet of boats the first year, launching 14
in one day. Morgan & Beunedict reported for the census year 22 new canal-boats, worth $3,500 each, and 8§ cable.
towing boats, worth $3,500 each. In 1880 attention began to be paid to steam on the canal by the Lockport
builders, and Mr. Hall, of Havana, came to the city and began the maunufacture of his engines, wheels, and boilers,
the prospect being fair for the rise of a large fleet of new propellers. .

Tonawanda being a lumber marlket, has great advantages for boat-building, and the yards were all rushing work
in 1880, Scows were popular that year, as the port was shipping immense quantities of lumber to the Bagt. One
firm, owning a large saw-mill, built 22 open coal barges in the census year, 92 feet long, 174 feet: beam, and 10 feet
sides, at a cost of 82,500 cach. A ship-chandlery firm which fits out hundreds of boats yearly with tow-lines
reported that a new canal-boat requires 160 pounds of manila rope; those that go out on the lakes or the ITudgon
river must each have in addition another line 6 jnches in circumference and 25 fathoms long, weighing 180 pounds,

At Buffalo there is work for both the canal and the lake; a fact which inures to the benefit of the budders to
some extent, as it keeps up the supply of good carpenters, but is probably of greater advantage to tho men
themselves. The eanal yards are strung out along the canal, and are principally engaged in building, Wuages
are higher in Buffalo than in the country yards, and the owner of an old boat is pretty sure to send it to the
place where its repairs can be most cheaply made.  Lumber comes entirely from the npper lakes.

CANALS IN THE WEST,

There are two canals in Ohio, the Ohio and the Miami and Erie, both of small capaeity, and now falling into disuse.
Both are still used for a great deal of small local traffic, and are capable of being converted into valuable routes
of transportation by the deepening of their channels, The draught of water available for boats is 34 and 4 feeﬁ
but 6 feet of water in each canal would work a great Improvement in their traffic, The Ohio canal runs fmni
Cleveland to Port§mout-h, on the Ohio river, a distance of 823 miles, There are 19 miles of feeders and G7 jﬁilés of
bfzm(_zhes. The Miami and Erie canal runs from Toledo to Gincinnati, on the Ohio, a distance of 246 miles and ltsmﬁ
20. miles of fgeders. Tn addition to these two works there is an improvement on the Muskin gum river by ,VleAiéll 01
miles of that'stream above its junction with the Ohio at Marietta are made available for steamers and sttemn cflmf;l-

boats. On the two canals the boats freight lumber and ice southwa

) v ' rd and coal northward, besides doing some
general business in the transportation of baper stock, provisions, and general merchandise, , ¢

on Tf; (;‘Id%tinfei boats of Ohio were able to earry only about 45 tons of cargo each. They were then, as now, 80 feot
2 eg,y (mrsel?he\m]c1 e, a,%d 4 or .Ag feet deep, firawmg 3 feet of water, and were rather sharp and fast boants ;’ but in
; = they have been built fuller and given 4 feet draught, so that their capacity has been increased to 80 op 90

1:18(1)1:{{ ﬁcl[;l(llei}; al;r:r ﬁe?: })lo?;sgli)l}t are not lqrge enough ; and, considering that the large 240-ton boats in the state of New
0 éIr own againgt railroad competition, it is not surprising that the smaller craft of Ohio

have been hard pressed since the war, the discouragement among the boatmen being so great that very few new
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boats have been built for ten or twelve years. About 1870 the old Philadelphia and Erie canal was abandoned,
and about 40 canal-boats were taken over to the Ohio canal. There has been almost no building on the latter
since, not to exeeed 5 or 6 boats being built in any one year.

Steam canal-boats have been tried in Ohio for 20 years. There is a firm at Ohillicothe which in 1860 began
making engines and propeller wheels for canal and river navigation. Their first boat was a small packet to run
on theriver to Portsmouth. During the war this boat was employed in carrying cotton from the South, and was finally
destroyed. The firm had in 1881 built 50 or 60 canal-boat engines in all, 15 of them at one time, about 1865. So
far as the engines are concerned, their boats have been successful. The machinery is light, weighing from 4 to 6
tons only, including boiler and wheel. The Chillicothe wheel has a special reputation in the West, and is much
used. It consists of a cast-iron hub, with three short and narrow arms; to these arms are riveted the blades of
the wheel, three in number, made of wrought iron, 1 inch thick nearest the hub and % or § inch at the outer edge.
The Dblades are shaped like truncated triangles, bases outward, and twisted to give them the piteh. The object
in putting on wrought-iron blades is to allow of their being promptly detached and straightened or replaced in
cage of acecident. The engines do not act always directly on the shaft, but drive the propeller by means of
gearing. Chillicothe machinery, owing to its light weight, is well adapted for river steamers. In 1881 the shops
were building a double upright engine to drive twin screws. The cylinders were 11 by 15 inches; the boiler 3 by
16} feet, made of §-ineh steel, with about 70 flues, and intended to carry 100 pounds of steam. The whols weight,
including wheels, was 14,000 pounds, and the cost $5,000. A set of engines for a 100-foot boat weighed 21,000
pounds, and nine or ten have been made weighing 30,000 pounds each. The cylinders were 11 by 15, 12 Dby 16,
and 15 by 17 inches; Dboilers about 3§ by 18 feet, steel. While the engines for the canal have done well enough,
the boats themselves have not, owing to the small draught of water and the heavy summer growth of grass in the
canals. The wheel draws the water away from the after part of the boat and the stern drags on the bottom.
With 6 feet of water in the canals these boats would do well; but as they cannot get it, they have all left the
canals and gone into river service, what transportation there is being done entirely by horse-boats.

The Ohio boats are all framed, the object being to secure as light a hull as possible. The model is the same as
that of the bull-head of the Erie canal, The house is not continuous from stem to stern, but consists of three small
houses, one in the bow, one amidships for a stable, and one away aft for the captain, with a little roof or gangway
3 feet wide running from one to another. A few are completely housed, and are called two-deckers. TlLe frames are
sawed out of 1f-inch oak, molded 11 or 12 inches over the keel, 9 near the bilge, 4% on the bilge, and 3 at the
gunwale, spaced about 14 inches. There is a light ceiling of 1- or 13-inch oak or 2-inch white pine. The outside
is planked with 1#-inch oak. There are three fenders on the bow, one at the plank-sheer height, the other two a
foot apart below, extending around the curve of the bow and ironed with 2- by f-inch straps. The stem is oak, 12
by 4 inches, ironed on the face with a 3- by 1-inch strap. Houses, white pine. The stern overhangs just enough to
bouse the ruddér-stock. About 13,000 feet of wood, a ton of iron, and 80 pounds of manila line are required for
one of these boats, and they cost $1,100 and $1,200 each. o

There are about 156 small yards scattered along the Ohio camal, and less than that number on the Miami and
Lrie. An old builder is C. H. Payne, of Akron, who spent 30 years in Pennsylvania, and has been 18 years at
Akron. IHe had built 128 boats in all up to 1881, but only one boat in the latter year.

The I1linois and Michigan canal extends from Bridgeport, on the ontskirts of Chieago, to La Salle, on the Illinois
river, a distance of 96 miles, exclusive of feeders. The chaunel is 48 feet wide at the bottom and 60 feet at the top,
and has 6 feet of water, the available draught for boats being 4% or 5feet. There are 15 locks on the canal, each 110
feet long and 18 feet wide.  They permit the construction of longer hoats than are used anywhere else in the United
States. The boats that go throngh te the Illinois river are 103 feet long, 14 feet wide on the floor, 17:% feet wide on
the beam, and 6 feet deep. Oflate years a fow larger ones have been built for use exclusively on the summit Ievel,
extending from Chicago to Lockport, a distance of about 20 miles. These are120 and 128 feet long, and cannot pass
through the locks. In order to assist the dispatch of boats from Chicago through to Saint Louis the state of Illinois
and the United States have built two dams with locks in the Illinois river, one at Henry, the other at Copperas
creek, making 90 wmiles of good river navigation with 7 feet of water. Navigation also extends to the Kankakee
feeder, 4 miles in length, and on the Kankakee river for a distance of 12 miles. A good farming country extends
along the Illinois canal, and considerable grain is shipped to market, and lumber is shipped from Chicago. The trade

- consists principally of grain, Jumber, and stone, but it is the stone business that gives rise to the large boats of the
summit level, as extensive quarries are situated along that level and beyond it to a distance of 33 miles from
Chicago. Another feature of the freighting is the bringing of ice to the city of Chicago in the summer-time. The
largest number of boats run on the canal in a year was 240, in 1863, the number of clearances issned being 7,044;
there has been a steady decline in the number of boats from that year to this, the total number in 188L being
138 boats and the clearancel 4,459. This falling off has been counterbalanced, however, by the increase in size of
the boats and the faster time made by them. In 1863 there were only 619,000 tons of freight transported on the
canal, whereas in 1881 there were 826,000 tons, making the freighting of the year the largest on record W.iﬂl one
exception. In 1873 there were 173 boats, and 849,000 tons were carried. Steam. canal-boats are now taking the
place of the older fashioned craft, as being better suited to the navigation of the river and the summit level. In
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s were also employed. The steamers are 120 and 128 feet long, about 20 feet
and are oal built, with pine decks and houses. Fach is provided with two
rews as a rule; the machinery weighs about 10 tons, and has power enouglh to
push one consort and tow one other behind. The stone is carried on deck, the boat h&Ying gtrong bulwarks abouf
3 feet high to aid in stowing and securing it. Steamers are built every year at & cost of $5,500 and $f3,000, and are
g0 efficient that they replace more than their own number of the old horse-boats. In other words, while the ehange
to steam is taking place new boats are not built as fast as the old ones are worn out. There are ou‘ly three ‘yqrds
on the canal, namely, at Bridgeport, Lockport, and Peru, (a) respectively, but tl_xe work done is chiefly repairing.
Among the ideas tried on this canal was the building of boats with a peculiar .stern., to serve as consort.s to
steamers, the stern being recessed 10 feet or so, 80 that the bow of the steamer might just fit into it. The iden

served no useful purpose.

1881 there were 24 boats; 7 tug
wide, are strong and handsome,
pretty large engines and twin se

IN THE MIDDLE STATES.

In New Jersey there are two old and useful canals: the Delaware and Raritan, from New Brunswick to
Bordentown, 44 miles, 80 feet wide on top, with 7 feet of water, and the Morris, from Jersey City to Phillipsburg,
103 miles, 45 feet wide on top, with 5 feet depth of water. The traffic in coal is large, and both canals are thronged
with boats in the warmer months of the year. Formerly they were supplied with boats by local builders, but the
oak and pine have been entirely cut off in the counties traversed by the canals and little is left for the local yards
to do except to repair the old boats. The building is done almost entirely in Pennsylvania, in the upper Schuylkill
region, where pine and oak still abound among the hills. The New Jersey yards are located as follows: Devtl
Amboy, 2; New Brunswick, 4; Bordentown, 2; Trenton, 1; Washington, 1,

In Pennsylvania there was. originally a large network of canals baving a total length of 920 miles. Some of
the routes have fallen into disuse, but a few are still in operation, and are important factors in coal and iron
transportation, the principal ones being as follows: Schuylkill, from Philadelphia to Pottsville, 108 miles, navigable by
boats carrying from 180 to 200 tons; Union, from Middletown to Reading, 85 miles, traversed by 1U0-ton boats ; Tide
Water canal, from Columbia to Havre de Grace, 45 miles, 30 miles in Pennsylvania, navigable by 150-ton bouts;
Pennsylvania, from Clark’s Mills to Northumberland, 85 miles, and a line to Huntingdon, 90 miles, 150-ton bonts ;
the morth and west branches of the Susquehanna, 50 and 70 miles respectively, 100-ton boats; and Lehigh, fron
Taston to Mauch Chunk, 50 miles, 120-ton boats ; in all, about 620 miles of navigation. It is believed by the state
anthorities that the time will come when cheapness and not rapidity of transportation will be the great desideratum
and the canal system of the state will be reconstructed on a large scale, but at present the tendency is fov rard &
discontinuance of canal navigation. Though millions of tons of the products of the state have been moved to marlket
economically by these valuable water-ways, it is nevertheless true that they would all fall into prompt disuse exeepl
that the Pennsylvania, Reading, and Lehigh railroads find them useful auxiliaries in the transportation of iron and
coal, Onthe north branch of the Susquehanna there is one yard at Espy where the Pennsylvania company builds
its own boats, and where small steam craft are occasionally launched. At Lewisburg, on the west branch, there is one
yard.: Other important building places have been Chester, Schuylkill Haven, Landingville, Philadelphia, Ilaanburg,
Reading, Port Providence, Middletown, and Highspire. At Chester the yard has disappeared, and the :industrlyr
appears to be declining at all the other places named, From 50 to 60 canal-boats are now built annually, whoreas in
1871 there were about 150. Previous to 1870 the canal-boats of Pennsylvania were in the main framed bonts.
"I,‘hose for the Schuylkill canal were 101 feet long over all, 174 feet broad, and 9 feet deep amidships, with a dranghtof 16
inches when light and of 5% feet when loaded with 180 tons. The bows and sterns were moderately full, but would be
regarded as sharp on the Erie canal. The frames, planking, and keelson were of white oak; the ceiling, bridging,
deck, and houses of white pine. The cost was from $1,800 to $2,000 per boat. After 1870 the majority of the boats
were of the “log bilge” pattern. Those employed on the Schuylkill canal were 1024 feet long over all, 17 feob
broad, and 8% feet deep; capacity on 5% feet draught, 195 tons of coal; cost, $2,250 each, new framed b : i

] ! H , B2, ; framed boats being
xlzf[(?rtlh $2,400'each. This was the price in 1873, but in 1879 the price of “log bilge” boats had fallen to $1,750. At
$113;5£et;(;2'§, g; 11.83’;% ;)rc;e;zsgo; z; :lma:iirt((z)lass \Tere bui.lt, 86 feeb lon.g and 1?5 feef; wide, carrying 150 tong,‘for about
boats on ali the canale: Tice the Sl)ther b)’{mlhacf(‘:otl;]dn}g 11:0 the. tl.mes. .’l}lere is, of course, much repairing of the
of the state authorities,ever - OEher Ol;f,tn? 0 elllnc ustry it Is declining, but should th.e long-cherished plans
& first-olass routo throngh to the Ohio river bora:r; qi)d@rgement of _th'e canal system, especially for 1;h‘e. opening of

In Maryland there is a canal route 1843 ,mi? 31 ong llltg a(;l' e alion i0 B Dow ot
of the Potomac river. The mism 1o ¢ es long extending from Georgetown to Cumberland, along the valley

. e prism is from 50 to G0 feet wide on top and 40 feet, wide on the bottom, with G
feet depth of water. The locks 100 fi i vy y

X cks are 100 feet long by 16 wide, large enough to pass 120-ton boats. The greater
portion of the boats now running on the Ohesapeake and Ohio canal, as it is called are 92 feet in length, 14% fe ide
G and 6} feet deep, and draw 5 feet of water when loaded. N ine-t;enths of all t,h bui Fe ol son '% LGP mc o
boats takes place at Cumberland, where th ix fi st the building and repairing of t.he.se

) ere are six firms actively engaged the year around; the rest of the

), 1 1
a Pern is not strictly on the eanal, but on the Illinoig river just below the outlet of the canal, which is at La Salle,
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work is done at Hancock and Williamsport. Timber is cheap in this region, particularly oak and white pine.
Labor is also low, the best men getting $1 50 per day. The boats cost about the same as those on the Delaware
and Hudson canal, namely, from $1,100 to $1,300, a few going as high as $1,450, and the labor bill varies from $350
to $450. At Hancock there are two canal dry- docks Repair work is necessmnly a large business on a canal so
steadily employed in freighting coal, and contrary to the general rule in these cases labor is only about one-fifth
or one-quarter of the expense in boat repairs on this canal. About 60 or 70 boats of the shape usual in
Maryland are built at the three places named above in fairly good years, and a certain number of them are apt
to be steamers, for the tendency toward steam locomotion has been felt on this canal within the last ten years,
and several of the new class of hoats are in operation. Their cost is $3,000 each, twice that of a first-class
horse-boat; this makes their introduction slow, but their number appears to be growing. Three or four years
ago this cau&l claimed to have the best type of steamers in the country. It certainly is one well adapted to a trade
where a heavy cargois carried in one direction and no ecargo is carried on the return trip. To make the boat run on
an even keel when light the boiler is placed a little forward of amidships and the steam is carried in covered pipes
to the engine in the stern. The engine acts directly on the propeller shaft, and is so arranged that it can be raised
or lowered so as to throw the wheel, outside the boat, up or down, adapting its immersion to the loaded or light
condition of the boat. The levers for controlling the steam and changing the immersion of the wheel are all
within reach of the steersman, who is thus the engineer as well. A fireman is required to attend to the boilers
and * bow?” the boat through the locks. The propeller is & Neafie & Levy wheel. Such a steamer made the round
trip from Oumberland to Georgetown and back, a distance of 369 miles, with 75 locks to pass each way, in 4 days
and 20 hours, consuming from 4% to 5 tons of coal. The machinery complete costs about $2,000. The canal has
never been a very profitable investment for the state of Maryland or the stockholders so far as dividends on its
traffic are concerned, but it has been of service to the publm in bringing down coal and iron from the interior at
low rates of freight.

In Virginia a canal extends from Richmond to Buchanan, on the James river. It is 1964 miles in length, and
is 40 feet wide, with 4 feet depth of water. This canal was begun as a route for through traffic between the Ohio
river and the sea-coast, but it is now virtually abandoned.

The Dismal SBwamyp caonal is about 30 miles long, but is not much used for canal-boats. Its importanceis dueto
the fact that it is part of the long interior water route along the middle Atlantic coast, and allows of the passage
of vessels through from Norfolk harbor to the sounds of North Carolina,
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CEarTER VIL—UNITED STATES NAVY-YARDS.

In a report upon the ship-building resources of the United States it seems appropriate to refer briefly to thg
establishments under the exelusive control of the government.

In the Revolution our fighting ships were built in private yards, and were mainly privateers for local owners,
but included a few frigates for the government. ] :

After the disbanding of the navy of the Revolution very few ships of war were required for a number of years,
but in 1794 the necessity of protecting American commerce against pirates in the Mediterranean led to the
construction of new vessels. The ships were built, as before, in private yards. The subject of establishing
governmental navy-yards then came np, and was much discussed by public men; but no action wag taken until 1801,
when the President, on his own responsibilify, bought sites for the establishments which were afterward created at
Portsmouth, Boston, New York, Philadelphia, Washington, and Norfolk. Congress acceded to this action and
appropriated the money to erect buildings and establish the plant for the construction, equipment, and repair of
vessels. After that date for 60 years all the regular fighting ships of the United States were built by the
government itself. The first achievement of the navy-yards was to send out a number of the frigates which gained
o brilliant a fame in the war of 1812 and immortalized the navy of the United States. At the close of the war of
1812 naval stations were established at Whitehall, Sackett’s Harbor, and Erie, on the northern lakes, and at
Newport, Baltimore, Charleston, and New Orleans, on the coast, and the depredations by pirates in the West Indies
led in 1821 to the location of a naval station at Key West and a navy-yard at Pensacola. A yard was established
at Mare island, on the Napa river, in California, at a later date, and a naval station near New London, Counecticut.

No settled policy was ever followed by the government in building up the plant of its navy-yards. Ixpediency,
and the sudden emergencies which have arisen from time to time, governed appropriations. Immense sums of
money have been expended; nevertheless, nothing except the resources of the private ship-yards of tho country
has saved the national government from humiliation in naval operations in times of public peril, Incomplete as the
navy-yards have been, however, they have been of great utility to the country. During their development
in the years from 1812 to 1861 their ability to produce good ships was proved, and they reacted beneficially
on the private ship-building interests of the country. There had grown up in them a race of constructors and
engineers (in part recruited from the ranks of private life) whose investigations, experiments, and teachings
‘were of vast service to the builders, outfitters, and owners of ounr merchant tonnage. In the years from 1860
to 1865 the government was suddenly.called upon to improvise a navy, and the emergency was so great that 137
vessels were beught outright from the owners of ships, schooners, and steamers, 59 more being bought to load
with stone and sink as obstructions to harbors, There also had to be built in 1861 14 serew sloops-of-war of
2,200 tons each, 23 gunboats of 500 tons each, a few western river gunboats, and a few iron-clads. The sloops
were built mainly at the navy-yards, but the rest of the vessels could only be constructed at private yards, Thoe
contracts were given out all along the coast from Baltimore to Belfast, Maine. The 23 gunboats were builb as
) f9110ws: 1 at Baltimore; 1 at Wilmington; 3 at Philadelphia; 6 at New York ; 1 each at Tast Haddam and Mystic
river; 3 at Boston; 2 at Portland; and 1 each at Newburyport, Kennebunk, Bath, Thomaston, and Belfast ; the
cost varying from $52,000 to $56,500 for the hulls, and $31,500 to 847,500 for the machinery. From 10,000 to 12,000
men were employed in the four northern navy-yards at Philadelphia, New York, Boston, and Kittery, but even then
the. resources of the government were utterly inadequate to the emergency and the private ship-yards were tho -
main dependence, - The iron-clads and other armed vessels which were afterward built were made almost wholly

by private establishments. From first to last in the four years of war the following ships of war were finished and
sent into the service:

60 screw sloops, 845 guns in all, registering 116,303 tons,
47 paddle—wgheel steamers, 452 guns, 44,532 tons,

23 gunboats, 123 guns, 11,661 tons.

11 tugs, propellers, 22 guns, 3,390 tons.

62 iron-clad monitors and steamers, 189 guus, 73,988 tons,

. fffle nayy-yards were ml.lch i11‘11)1_*oved during the war, and did all the work of which they were capable. They
pl?v ed to be valuable aids in building the sloops-of-war and in repairing the disabled and damaged vessels, but
were overwhelmed by the demands upon them, and it was fortunate for the government that extensive private

facilities existed. The material i i i ; s
in the time allowed. rial obtained regardmg Dublic yards is not complete, but it is such as could be gathered
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. KITTERY, MAINI.

The establishment here iy called the Portsmouth yard, as it is located across the harbor from the city of that
mame in New Hampshire. The equipment is all that is required for the building and repair of wooden vessels.
The shops and buildings are now old and dilapidated, however. The sectional marine railway is one of the largest
in the country, as two large ships can be repaired upon it at the same time. In this yard some of the sloops-of-war
were built, and much valuable work was done from 1861 to 1865. Six large vessels are now laid up here in ordinary,
and the Massachusetts, now useless, is on the stocks. The yard is at present occupied with an occasional task of
rebuilding some old ship and repairing the government vessels which eruise on that part of the coast. Two or
three wooden ships could be undertaken at onee at this yard in ease of need. There is at least 24 feet of water
here at low tide.

BOSTON, MASSACHUSEITS.

At Oharlestown, in Boston harbor, the government has about 10,000,000 invested in grouunds, shops, machinery,
and general ship-yard plant. In ordinarily busy years about 500 men are employed in building and repair work
and in the manufacture of ordnance stores, cordage, bloeks, iron work, boilers, and whatever happens to be required
for the maintenance of ships of war. The sum of $#383,000 was expended for labor in the yard in 187980, and the
further sum of $1,597,000 for materials. In this yard all the hemp and wire rope used in the navy is manufactured.
The following statement las been prepared by Commodore Badger:

UnNITED STATES NAVY-YARD,
. : Boston, Massachusetts, September 10, 1882,
The Census Agent on Ship-building, Depaviment of the Interior, Washington, D. C.

Sir: In compliance with your request, I hereby forward tho required data for the completion, of your report on the capacity of the .
navy-yard under my command relative to the building and repairing of ships of all kinds.

The varions shops in this navy-yard are all in good condition, and are as follows:

1. The principal machine-shop.—This is among the largest and best fitted in the country, and is capable of doing the work necessary for
dron- or steel-ship huilding. It contains all the most improved tools and machinery, and is two stories high, the upper floor being used
for light worlk,

9. A smaller maching-shop.—Lspecially adapted for separate light work in iron and steel.

3. Boiler-ghop.—Titted with machinery and tools for building stationary, portable, and heavy marine boilers,

4. Meavy forge-shop.—Especinlly fitted for rolling iron from seraps and making heavy forgings.

.8, Two iron and brass founderies.~—Titted for heavy and light work, all the machinery and tools in prime order.

6. Smithery.—Tor ongine forgings and other work,

7. Two copper-shops.—One for making copper and brasses for heavy marine engines, while the other is fitted for lighter work.

8. Pattern-shop.—For making patterns for any size of marine engines. In these shops, that is, the pattern-shop, machine-shop:
ote., a number of large engines have been made and mumerous extensive repairs conducted on others,

9. Ropewalle—~The best in this country, and contains all the newest machinery for malking rope of hemp, manila, hide, or wire.

10, Sail-loft.—~Vory large, and equal o every emergency.

11. Boat-shop, which has always been capable of carrying on its proportion of the work.

12, Mold-loft.—With all necossm°y tools and machinery for work under that head.

13. Spar-ghed,—Of sufeient size and capability, with a large number of mast spars on hand.

14, Saw-mill,—With hovel and other saws, the best of any at our navy-yards, and capable of domg, with its machinery, all the
necossary work to carry on woodsn-ghip building. .

15, Blook-shop and rigging-lofis.—~Both of sufficient size and equal to any demzmds

16, Joiner-shop.—Most complete, with all the machinery and room necessary,

17. Plumber-, tin-, and small cooper-shop, also paint-ghop, each of which is capable of performmg the work coming under its head.

Tor conveniencee of carrying on work all the shops enumerated from 1 to 8, inelusive, are close together; a.nrl there is sufficient
ﬂteum-powm at hand to onrry on the most extensive business, three of the engines having 100 horse-power each. There ure, besides,
provmlon and other store-houses in the yard for stowage of ship materials, all well supplied, and fwo wot-timber docks for seasoning
PUTPOReR,

As to docks, slips, and sheds for the building and repair of ships, there ia hut one dry-doclk, built of granite at a total cost of $993,915.
This dock is capablo of receiving any ship not over 379 feet long, 60 foet beam, or 27 feet dranght of water. There are three ship-housea
writh building-ways and three building-slips, making in all six sites for the building of ships. TFour of these sites are at present occupied
by old-style shlps, which will not be completed. Wlth all of the ways clear six vessels might be built at this yard at one time, all the
ways Deing now in good condition.

Tor construeting the largest iron or steel ships sheds adjacent to the ship-houses could with ease be erected in six weeks, at a cosf
.of not moye than §30,000, containing farnaces for heating plates and all the necessary appliances for completing the work.

There were during the late war about 5,000 men smployed to advantage in this navy -yard, and this I consider as many as would be
necessary to work the yard to its full capacity.

Since its establistunent in 1800 thers have been launched at this yard 39 ships-of-war, of whmh the most 1mporta,nt or conspicuous
WeTe :

The Independencs, skip-of-the-line, launched in 1814,

The Marion, sloop-of-war, launched in 1839.

The Bainbridge, brig, launched in 1842. . \

The Cumberland, frigate, launched in 1842. '

The Plymouth, sloop, launched in 1843. ‘

The Vermont, ship-of-the-line, launched in 1848. .
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The Princeton, frigate, launched in 1851,

The Merrimae, frigate, launched in 1855.

The Hartford, frigate, launched in 1858,

The Monadnock, double-turret monitor, launched in 1864,

The Guerriere, frigate, launched in 1865. .

The Worcester, frigate, launched in 1866,

The Alaska, sloop-of-war, launched in 1868,

The Intrepid, iron torpedo-boat, launched in 1874,

The Vandalia, sloop-of-war, lannched in 1874,

Several vessels were also built for the Treasury Department at this yard for duty in the light-house service, coast survey, and revenue
marine, and most extensive repairs have been made to vessels of all classes,

I am, respectfully, 0. G. BADGER
. . V 'y

Conunodore United States navy, commanding United States navy-yard, Boston, Massachusetis.

Captain C. O. Carpenter, equipment officer, reports the following materials used in outfits in the year ending
June 30, 1880:

Pounds of iron and steel . vccame cavenrcmninaann. e mmme rrmaresaaet s aeman sneand mmaman tec e amannsaenu 891
Pounds of hemp rope..e. caeeneircnriiiaceiananan meemtaaaman e, R 21,619
Pounds of MADIIBTOPO - neiin it et iae o ceie bemei aect cie e aammuecs eanamm—.aeas 41,023
Pounds of hemp rope shipped t0 other stafions ..e..ceieere cine e inernivartieeect cressaramcsemannanns 186,882
Pounds of manila rope shipped to other stations - .o cvecere cave cirsconerncimrncane maeccannan mumennmans 297, 086
Yards cofton canvas used forsails ...oococon e iicriecn e aaaae e meuraseamaancnan s 9,570
Yards flax canvasuged for 8ail8. ... oot i e it e icaciwanaeca e eeeeaacaaan 8, 881

It is in this yard that some experiments have been made with a machine for bending the oaken frame timbers
of ships so as to malke them in one piece from keel to gunwale. The machine cost $160,000, and bent a large
number of knees and timbers in a satisfactory manner. The yard is muoch resorted to for tests of the strength of
timber growing in different parts of the United States. This establishment is highly valued by officers of the navy,
as its location is an excellent one. The water is deep, the approaches are capable of defense from attack, and the
harbor is easy of access but difficult to blockade. No embarrassment is likely to arise on account of ice, and the
proximity of the ship-yards, engine-shops, and general mechanical facilities of the city of Boston adds materially
to its resources.

NEW LONDON, CONNECTICUT.

The yard ab this point is located on the eastern bank of the Thames river. It enjoys deep water and a fine
climate, and was established in 1868, The grounds have been graded and a large building erected, but at present
the place is mainly a depot for the laying up of old navy vessels.

BROOKLYN, NEW YORK.

This is the most important of the navy-yards. There are 2456 acres within the inclosure, and the plant
represents an investment of about $15,000,000. TLocated on the water-front of Brooklyn opposite the heart of the
city, and directly across the East river from the business portion of New York, the land alone which it covers
is estimated as worth $25,000,000. Its equipment is complete, and the important iron works and engine-shops in
the great communities bordering on the Hast river can be depended upon for assistance in fitting out navy vessels
when required. The New York shops made the best and cheapest machinery that was built during the war., There
are Iaid up at this yard a number of old war ships, some of them of the type of frigates of 60 years ago, On the
stocks are 3 wooden vessels in frame, the Java, the New York, and the Colossus, which have been there since the
close of the late war, and of which the New York alone is said to be worth finishing. The yard has done little
or no building of late years, but repairing and outfitting are carried on to a considerable extent, and experiments
and investigations of various kinds are continually undertaken. The aid to the commodore commanding the yard

hag prepared the followm g data for this report:
Navy-YArD, Now YORK, November 24, 1882.
The Census dgent on Shw-bmldmg, New York City. .

Sz : Inreply to your request, I take pleasure in furnishing the following information :

The yard comprises some 245 acres, with a water-front of neorly 23 miles. In addition to the shops and appliances for the construction,
repair, and outfit of ships, the yard contains a complete naval hospital, a lahoratory, extensive marine barracks, and receiving quarters
for 6,000 men. The sewer which empties much of Brooklyn's refuse into the Wallabout bay and constantly shoals the water-way is
about to be removed, an appropriation for that purpose having been made by the last Congress. Among the buildings are:

1 iron-plating shop. ) 1 joiner-shop.

1 srathery. 1 bleck-shop.

1 steam-engine machine. shop. 1 foundery.

1 ordnance machine-shop, * 1 shipwright's shop.

1 boiler-maker shop, 1 saw-mill.

1 plumber-shop, . 1 oakum mill, with drying platform.

1 cooper-shop. . 1 wheelwright’s shop.



UNITED STATES NAVY-YARDS.

3 buildings for the reception, preparation, and distribution of
provisions and clothing, all fitbed with boilers and machinery
for their respective purposes, :

1 mold-loft.

1 sail-loft,

1 rigging-loft.

1 yards and docks storehouse.

1 steam-engineering receiving storehouse and offices.

1 ordnance and navigation storehouse and offices.

1 ehain-cable storehomnse.

1 construction storehouse and offices,

1 equipment storshouse and offices,

© 2 steam iron derricks.

1 steam floating derrick.
1 tar shed.

6 timber sheds.

2 cart sheds.

7 sheds for general purposes.
1 spar shed.

1 boatbuilder’s shed.

1 gun-carriage shed.

1 tank shed,

1 shipwright's shed.

1 foundery shed.

2 ship-houses.

2 piteh-houses,

1 gate-house.

7 officers’ houses.

2 coal-houses,

2 gnard-houses.

1 1yceum and offices.
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1 eivil engineer’s office.

2 reservoir houses.

1 engine-house (steam-fire).
2 music-stands,

1 chapel.

2 oil and paint-shops.

4 ON ORDNANCE DOCK,

‘1 gunner’s house,

1 howitzer shed.

4 ghell, shot, ete., houses,
1 ordnance storehouse.

1 boiler-house.

HOSPITAL GROUNDS.

1 hospital.

1 laboratory.

1 chapel.

2 officers’ honses.
2 stables.

2 boiler-houses.
1 coal-house.

1 gate-house.

1 cart shed.

MARINE BARRACKS,

1 marine barrack,

1 commandant of marines’ house,

1 general quarters for marine officers.
1 gate-house. .

1 boiler-house, with sheds.

There is one stone dry-dock, with boiler and attached engine. There are ne marine railways, but there are slips already built where

railways could be readily added.

Iron ships can be built, There is no other yard in the country that could Dbe so ensily prepared for the demands of present iron
ships. With the addition to the present plant of a furnace for the bending of angle-iron any iron ship could be constructed to meet

the present demands.

More than sixty ships of war have been built at this yard, including the following

President (frigate). Medina. Maumee. Mercury.

Erie (sloop-of-war), Albany, Shamrock, Quinnebang.

Savannah (44-gun ship), San Jacinto, Mackinaw, Shawmut,

Sabine (44-gun ship). Dolphin, Peoria, Severn.

Vincennes. Troguois. Tallahassee. ' Java.

Peacock. Oneida. Algonquin. New York.

Enterprise. Adirondacl, " Colossus (iron-clad monitor). Plymouth,

Relief, Octarora. Florida. Swatara. ‘
Fulton. Minntonomoh (iron-clad monitor). Tennessee. Alarm (iron torpedo-boat).
Levant. Ticonderoga. © Nyack, Trenton.

Misrouri. Lackawanna. ’

The highest number of ships building at one time was soven. In an emergency, with the present condition of the water-front,

ten ships could easily be built at once, and with projected extension and despening twice that number.
Over 7,000 men have been employed at the same time in this yard, 4,000 of them in the construetion department alone. The number

of mon that could be employed would depend entirely upon the appropriation Congress might give, the possibilities of the yard exceeding
any possible appropriation.

Very truly, yours, W. H. JAQUES
» + ) y

Liewtenant Uniled States Navy.

The land occupied by this yard is in demand for commercial purposes; but the location is one of the best in
the United States, and it so nearly fulfills all the conditions of a good site for a navy-yard that the officers of the
na.vy‘do not advise its sale. With the completion of proper forts at the entrances to the harbor and around the
city of Brooklyn the yard could not be captured. The water is deep, the plant is in excellent condition, and. the
lines of communication with the interior are held to be of the highest value, The chief drawbacks here are the
floating ice in the river, occasional fogs, and the lack of proper facilities at the yard for docking vessels.
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PHILADELPHIA, PENNSYLVANIA.

The League Island yard, in the lower edge of the city of Philadelphia, is of recent date. The old yard was
farther up the Delaware and nearer the heart of the eity, but it was too small, and was removed to 1711(? island in
1868, The equipment is not yet complete. Repair work occupies the men employed here chiefly, and is all work
on the topsides and top-gear and on the inside of vesséls, because the facilities do not yet exist for taking the
ships out of water. For calking and coppering recourse is had either to the private docks in Philadelphia or to.
the navy-yard at New York. A number of iron vessels are laid up at the island awaiting repairs or completion..
It will require several years of dredging and filling in before there is enough solid ground at this yard for the
necessary accommodation of the establishment. The following official data have been obtained from Commodore
Simpson, commandant of the yard:

Navar CONSTRUCTOR'S Orricm,
UNITED STATES NAVY-YARD, LEAGUE ISLAND, PENNSYLVANIA,
September 21, 1882,

Sir: Referring to the communication from the census agent on ship-building, dated 16th instant, requesting information relative to-
the facilities of this yard, I have to state that there is no plant for iron-ship building, no building-shop for building a ship of either wood
or iron, no dry-dock or railway, and ne derricks or other means of raising heavy. weights by stieam-power,

The shops devoted to the repair of vessels consist of two-machine-shops, a smithery, spar shed, boat- and bloek-shop, paint-shop,
saw-mill, nold-loft, and brass foundery, together with accommodations for plumbers, efe. There is no iron foundery or furnacos for
heavy forging,

The shops are amply provided with steam-power, and the tools are sufficient for repairing two or three vessels at one time; but tho
machinery for a ship of large size conld not be manufactured here ab present, owing to the lack of tools sufficiently poworful, auclk ag trip-
hammers, boring mills, etc.

From 800 to 1,000 workmen can be employed with the present facilities.

No vessels have been entirely construeted here, though the Juniata was quite extensively repaired.

Very respectfully, your obedient servant, F. 1. FERNALD
|I . " f)

Naval Constructor, United States Navy.
Commodore EpwarD Smvesox, U. 8. N.,
Commandant Navy-Yard, League Island, Pennsylvanin

WASHINGTON, DISTRICT OF COLUMBIA.

The yard at Washington is an important one, and though covering 42 acres of ground is crowded with
buildings. The establishment is one of the first clags, It is embarrassed at times by the shoaling of the wator in
the eastern branch of the Potomae, arising from the wash of earth from the neighboring hills, but the trouble is
easily corrected by dredging, The following data have been obtained through the agency of Commodore Pattison,
commandant at the yard, fronr Chief Engineer Henderson, Commander Howell, Commander Casey, Chief Engincer
Menocal, Constructor Pook, and Master Carpenter Collins:

STATEMENT OF THE AREA, BUILDINGS, EQUIPMENTS, EMPLOYES, WATER-FRONT, EfC.,, OF THE UNITED STATES
NAVY-YARD AT WASHINGTON, DISTRICT OF COLUMBIA, OCTOBER 1, 1882,

The yard cove_rs 42 acres of ground, and is filled with the shops and storehouses necessary for building, ftting, and repaiving tho
largest vessels, It is capable of employing 4,000 men wpon such work., The water-front is 1,250 feet in length, The shops covaer an aron
of 261,246 square feet, and the storehouses 49,281 square feet, The following is a description of the different shops, ghip-houses, otc., wifh
their equipments, and the number of employés in each: ’ ’ ’

DEPARTMENT OF CONSTRUCTION AND REPAIR,

Brass foundery and JSinishing shop.—Area, 5,418 sciuare feet. Empl i i
. - Lmployment for 60 men, Contains 1 fornace, 1 drvin en, 3 brass.
fnmw;es, 4 cranes, 22 lathes, 4 planers, 4 drill-presses, 1 boring-machine, ’ yin ovem, 3 buss
lacksmith and copperamith shop.—Ares, 4,535 square feet, Em m i
. : ployment for 60 men. The first cont 14 £ - 'y
the second 3 forges and complete outfit for all coppersmithy’ work., e ees ndl stomn-hammor;
roll, i‘op}zcgr?:g;g mul]l.—érga, 24,047 square feet. Ewmployment for 43 men. _Fitted with 5 nail-machines, 4 sets sheet-rolls, 1 set vough
’ : ;:; m;im ilzllgr}g ls,lb furnaécis, :i ghears. The daily capacity of the mill ig 2,500 pounds sheathing and 3,000 pounds bolts,
t—Limployment for 10 men, Contains 1 cireul : ' ; ) is sitoated in ¢
s house, sorering o mo il ular saw, 1 futtocle saw, 1 bench saw, and 1 planer. It is situated in the
g;; s;.v;;mg.m—aArﬁm,a ;g,.‘:’t’su squa;e é‘ect. Employment for 10 men. Contains 1 sash saw, 1 fattock-mill, and 1 spindle-planer,
o ATen a . - :
dranghting mom i t,.ta,c]’;l = quare feet, over timber ghed. Employment for 10 men. The largest vessels can be laid down, A
:]S';;p:house..;—-Area,, 18,672 square feet. Tt is 306 feot loug, and a first-class frigate can he built in it
. rmer railway.—Length of track, 495 feet, width 20 feet; can take a vessel of 52 foet beaw.  There is a hydra
engines of 25 horse-power each for raising and lowering the cradle. Y
Joiners shop,—Area, 10,111 square feet. Employment for 75 men. It contains 2 planers,

1 saw gummer, 1 molding- i i : i :
P %rm. » 1 molding-machine, 1 grating catter, 1 mortising and 1 tenoning machine,

ulic pamyp with 2

3 lathes, 1 band, 1 gig and 1 civeular BOW,
1 gouging-machine, 1 boring-machine, and
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Boat shed, employing 18 men,

Paint-shop, employing 75 men.

Calkers shop, employing 150 men. V .

Iron-platcrs’ shop, small and incomplete.

Besides the two engines for the marine railway there are two in the rolling-mill of 1} horse-power each, one of 40 horse-power in the
iron-platers’ shop, 1 of 60 horse-power in the east saw-mill, and 1 in the joiners’ shop and west saw-mill,

Five vessels could be Built at one time, employing 1,000 men, and about 20 vessels could lie at the wharves for repairs. This
department could thus employ 1,800 men,

There is no plant for building iron vessels,

DEPARTMINT OF STEAM ENGINEERING,

Machine- and erecting-shop.—Area, 52,749 square feet. Employment for 620 men, including an outside gang of 200 men employed
on board the ships. There are the following tools in these shops, viz: 32 vises, 17 planers, largest 363 by 20 by 20 feet, 15 shaping
machines, largest 73 by 1% by 43 feet, 61 lathes, 7 boring machines, largest 100 inches by 20 feet, 9 slotting-machines, 20 drill-presses, 2
facing-machines, 5 screw-cutting machines, 20 other machines (various), 7 wood and 6 iron cranes.

Boiler-shop.—Area, 12,720 square feet. Employment for 250 men, It contains the following: 2 riveting machines, largest can
rivet to center of 13-foot plate, 1 set platerolls, 2 trip hammers, 1 punching and shezring and 6 punching machines, 2 shears, 4 iron cranes,

Toundery for iron and brass.—Aren, 14,904 square feet. Bmployment for 100 men. Contains 4 cupolas, 2 of 30 tons, 1 of 12 and
1 of b tous, 4 blowers, 2 reverberatory furnaces, 1 for iron, of 15 tons capacity, and 1 for brass, of 4 tons, 12 brass furnaces, of 200 pounds
capacity, 4 iron and 5 wooden cranes,

Pattern-shop.—Over machine-shop, Bmployment for 30 men. Avea, 20,000 square fest. Contains 12 benches, 2 circalar, 2 gig,
and 1 band saw, 4 lathes, 3 face lathes, 3 planers, 3 molding-machines, 1 rod machine, 1 boring and 1 mortising-machine,

Two steam-engines are employed, one a Corliss engine, the other a vertical engine built in the yard.

"Total area of shops is 100,373 square feet, and the total number of employés 1,000. -

The shopa of this department are the largest in the yard and the most complebe in their oubfit. The machinery is large, and the most
powerful engines and largest boilers can be constructed. The machine-shop is second to none in the United States, sither public or
private. :

DEPARTMENT OF YARDS AND DOCKS.

In addition to the plant already referred to are the following: 2 iron cranes, one of 15 tons and the other of 20 tons; 1 masting shears
of 65 tons; 1 platform scales of 10 tons, ‘

Complete system of gas throughout the yard, buildings, ete.

Car-tracks connecting all the principal shops with wharves, cranes, scales, ete,

Store-houses and buildings for the care and protection of all public property.

. DEPARTMEXNT 0F ORDNANCE AND GUNNERY.

Brass foundery and blacksmith-shop,—Avea, 6,251 square feet., Employment for 50 men, They contain the following, viz: 1 cupola
of 10 tons capaciby; 6 brass furnaces of 200 pounds; 4 reverberntory furnaces for bronze, capacity of each 10,000 pounds; 1 wooden crane
and 1 blower; 2 forges.

Machine-shop.—Area 16,551 square feet., Employment for 425 men, It contains 69 lathes, largest swings 4 feet 3% inches and 56
feet 7 inches long; 7 planers, largest 21 by 7 feet; 2 slotting-machines; 5 shaping-machines; 1 machine for boring the trunnion bearings
of gun-carriages; 4 drill-presses ; 1 large testing-machine for metals, limit 100,000 pounds per square ineh ; 2 ronnd-ball turning-machines.

Pattern-shop.—Arvea, 5,484 squave foet. Employment for 20 men. Contains 1 band, 1 seroll, and 1 cirenlar saw; 3 planers; 1 spoke
planer; 1 boring-machine; 5 lathes; ¢ benches.

Shell-house,—Area, 7,847 square feet. Employment for 150 men, Has a complete outfit for strapping shells, fitting gun-gear, ote.,,
with a large storage capacity for shells and gear.

Laboratory.—Area, 4,420 square feeh,

A new gun foundery has been built, covering 19,185 square feet, but never fitted,

There are two steam engines attached to this department, one for the machine-shop and a small one for the pattern-shop,

Total aren of shops, 59,738 square feet, with employment for (45 men.

EQUIPMENT DEPARTMENT.

Forge-shop, anchor-shop, iron-rolling mill, and fagoting-shop.—These shops are all in the same building, covering an area of 35,268
square feet, and ean employ about 90 men. The forge-shop contains 3 furnaces, one capable of heating 8 tons, and two with capacity of’
& tons eachj 1 large steam-haminer, weight 16,600 pounds; 4 \yooden cranes, and 1 forge for heavy work, The anchor-ghop contains 4
forges for heavy work and 3 furnaces for light work ; 2 Dudgeon steam-hammens, one with a eylinder of 16 inchés and one with a oylinder-
of 20 inches diameter. The rolling-mill contains 1 train of rolls 19 inches in’ diameter for 4 to §-inch round iron, angle, square, and flat
iron, trim to 4 feet in width by 14 feet length, and § ineh thiek ; 1 proof-shoars. The fagoting shop contains 3 serap furnaces, capable.
of heating 1,600 pounds each; 2 Dudgeon stemn-hammers, dinmeter of cylinders, 12 inches. These shops are fitted withl 1 engine of 78.
horsa-power, 1 engine of 60 Lorse-power, and 1 engine of 18 horse-power, 2 blowers, 10 large wooden cranes, and 1 small iron orane;

Blackemith-shop, chain-cable shop, and galley-shop.—These shops are in the same buildingawith those of department of steam engineering.
They cover an area of 20,753 square feet, and employ 220 men, The blacksmith- and chain-cable shop contains 40 'forge_s, 1 ste;'mn-hammon
of 3} tons, 1 ehain-proving machine, 1 furnace, 2 link-benders, 1 large fan (used also by department of atea,}rn engineering), 6 iron cranes.
In attached machine-shop are 1 lathe, 2 drill-presses, and 4 vises. The galley-shop contains 2 lathes, 4 drill-presses, 1 planer, 1 shaper,

1 bolt-cutter, 20 vises, 1 outfit of tinner and coppersmith tools, 5 forges, 3 wooden cranes, 1 iron erans, 1 small steam-hammer, and one
combined punch and shears. In attached pattern-shop are 1 smoll lathe and 2 benches. .

Rigging-loft (over iron store).~Employs 50 meu, and is fitted complete for rigging largest vessels. . e

Sail-loft (over timber shed).—Employs 35 men, and is fitted for all canvas work for fitbing first-class frigatee. The buildings”of
this department cover 56,021 square feot, and employ 395 men. .

This department is supplied with the necessary implements, ete., for malking anchors, chains, and galleys for the entire navy.
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MEMORANDA OF VESSELS BUILT AT THE NAVY-YARD, WASHINGTON, D. C.

Name. Class, Tonnage. b?l?lizfigg.

! Old measure.
Columbug. ccuenanrranannnn Line-of-battle ship 2, 480 1819
Potomas .uc.cvamaaaaeaanaan First-class frigate .... 1,728 1821
Brandywine ceveeveserasecfoeanen 3 L O s 1,720 1825
Saint Louis e ceunvenann..nn Second-clags 8100P ~vavvevinarinaaan.s 700 1828
Columbia Tirst-class frigate .....cvcevveiaennnn 1,726 1836
Saint Mary's.ccesevenesenas First-class 8l00D «vceveecummuecnnunan 958 1844
i [ 1| Side-wheel steamer 1844
Water Witch.......... ;20 PR [ S 1846
1 4. [ T T PP 1852

New measure.
Minnesota .ooocevneennnnn.. Stenm fTigato coverenrensnienenriennes 8, 000 1854
Nipsio.ooeiviviiomneneannn. Steam sloop .eeveecrrmiieienenenas 615 1874

MEMORANDA. OF STEAM MACHINERY BUILT IN THE ENGINEERING DEPARTMENT OF THE UNITED STATES NAVY-YARD,
WASHINGTON, DISTRICT OF COLUMBIA.

. CYLINDERS.
' Displace- | Indicated
Names of vessels. ‘When built. Description of engines. ment, horse- Stroke.
B in tons, POV, No. | Diameter.
Inches. Inches.

Water Witoh..o.oovaiaieeeernnincennenss 1852, s cneneiemanaeanaan Inclined - -covmmmvnennrcnanaes erees wemaone 578 180 1 87% 72
Union ceauee cassencanas sereatsecacacacannen 1846..cnuvecncneananann Horizontal, vertical shaft........c.o.ae.n. pewe meenn 400 2 40 48

Vertical, oscillating . ... ocominiini i iviiinanaas 80 2 20 21
Minnesota Horizontal ru0K cicvreernviaasenvaranaan 4,700 1,200 2 TH 86
Bwatara Horizontal, back-acting..--..ccveaerrmacas 200 600 2 36 36
REBAOR. - - vvcecrnnccnanavascsoannaanacansan. 1803 ciiiiiinniiiiifannne. 5 S S R 900 600 2 36 8¢
Naval Academy ooveecemoaeninrrnneneneand| 1863 ool an L PN 600 2 86 86
SACO cecrsuntancioannanansancesansrenvanns] 1808 cemeiiiiniirinniii]iamans [0 000 450 2 27 30
Richmond -.cnvevmnereavrmesnecuiirenacnena| 1868 oliiiiiiiaiaionnans [T 2,700 1,400 2 60 hli]
Bon-Homme Richard Horizontal, direct-aeting «vevveueavcreeecsforannaraeaes 4, 400 2 100 48
Epervier .| Horizontal, batlk-2cting . caceveeennevinnnesfienernennnan 600 2 36 48
Swatara .| Horizontal, compound back-aoting ....-... 1,900 1,200 || 2 | 42 and 64 42
Quinnebaug 1, 00 1, 200 2 | 42 and 64 42
Marion 1, 900 1,200 2 | 42 and 64 42
Vandalin 2,200 1,200 2 | 42 and 64 43
GHRlENS uie i i eiiceaas .- 1,900 1, 200 2 | 43 and 64 42
MOhIORIL. 4 aemnuusvacerenenrrenasnvnanssns 1,900 1,200 2 | 42 and 64 43
Stanm otloesooond sors .| 4100 10 10 Q.. Vortionh, THOOL G ..o S 4 B Y

NORFOLK, VIRGINIA,

This yard is one of the most conveniently situated on the coast for the building and repairing of vessels, and
is much employed by the department for that purpose. Many of our ships of war have been rebuilt here. The
vard was of great service to the confederate navy after 1861, although much of the property it contained was
destroyed by fire. Several wooden vessels could be undertaken at once here, and the situation is the most
favorable in the country for obtaining cheap white oak of the best guality. The yard is deficient in plant for iron-

- ship building, but the shops and tools exist for making engines and boilers of the largest class. ‘One of the strong
points of the location is that the harbor is never obstructed by ice, and the mildness of the climate, the ease of access
to the harbor, and the ample.anchorage for a large fleet make the place the most valuable rendezvous for war
vessels on the whole Atlantic coast.

,  PENSACOLA, FLORIDA.

The navy-yard at Pensacola is the only one on the Gulf, and on that account it is an important station. The lack
of proper facilities prevents any work being done at present, except in the way of repairing tugs and small vessels.
Before the war the yard was well equipped, and the department is now making every effort to have it restored to
its former condition. A large dry-dock is in process of construetion, a timber shed has recently-been built, and
machinery is also being bought. The yard was formerly in good condition, but at the close of the war of 1861 it
was in & state of complete dilapidation. So far as the construction of wooden vessels is concerned Pensacola is
favorably situated, live oak and yellow pine of the best quality growing in abundance in the surrounding country.
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MARE ISLAND, CALIFORNIA.

This is a large and importanst yard, the only one on the Pacific coast, and is sitnated on an island at the junction
of the Napa river with the Sacramento opposite Vallejo. Appropriations for its equipment have been liberal.
The grounds are large, the buildings are numerous and strong, and the machinery equipment is already
extensive. A floating dry-dock is employed for examining the bottoms of vessels, but a large stone dry-dock is
being built to take its place. It has long been considered desirable to create the means here for building iron.
vessels, and steps have been taken with that object in view, an iron-plating shop having recently been completed.
The wooden war-ship Mohiean, propeller, is in frame on the stocks, and is covered with a shed. The yellow fir
of the Oregon region has been used in its timbers, and the ship is considered by the department as worth
completion. One of the four unfinished iron monitors of the government, the Monadnock, lies upon the stocks at
Vallejo, opposite and below the navy-yard. Like its sisters, the Terror at Philadelphia, the Puritan at Chester,
and the Amphitrite at Wilmington, it is awaiting the appropriation neecessary to pub it in launching condition.
This yard is held to possess many great advantages. The depth of water is from 24 to 26 feet, which is ample for
any war ship of the present day, and the fresh water of the Napa river preserves the hulls of wooden vessels laid
ap here from the attacks of the teredo. There is an abundant supply of good timber, which can be brought down
by interior routes from the north. The climate is mild, the yard almost inaccessible to atfack, and the present
value of the buildings is over $4,000,000.

1688



/

9242 | SHIP-BUILDING INDUSTRY.

Crarrer VIIL—SHIP-BUILDING TIMBER.

At the time of the settlement of her American colonies the forests of England had begun to be severely taxed
' for a supply of good ship-building timber. During the early part of the seventeenth century the British navy had
increased rapidly in importance, and the trade to the Bast Indies and other distant parts of the world was leading
to the production of an immense number of ships. Not only was the consumption of oak for the building of new
vessels large, but the warfare continually waged by England upon the sea required the incessant repair of ships
and made a demand upon the oak forests of the conntry for that' purpose almost ag large as for the building of new
vessels. The cultivation of young timber was totally neglected in England, and as the local consumption was large
and the forest area small the supply of navy timber grew continually less. As early as 1660 naval officers had
already become apprehensive that there would soon be a deficiency of oak timber in England. The price of the
wood had nearly doubled in fifty years. The contraet price paid for straight tinber about 1663 varied from £2 to
£2 15s. per load of 50 cubie feet, and for knee timber the prices varied from £2 15s. to £3 3s. per load.

The scarcity of proper timber for the construction of the best class of vessels was a serious matter to a country
whose safety in defense depended almost entirely on the possession of a strong navy, and the Fellows of the Royal
Bociety were appealed to for suggestions as to the proper manner to increase the timber supply. The subject was
taken up by Mr. Evelyn, one of the Fellows, who recommended * that a universal plantation of all sorts of trees.
should be encouraged, as the only way of insuring a sufficient supply in the future”. Mr. Evelyn agitated the-
subject of the growing deficiency of timber for forty years, and the facts he presented to the British public so alarmed
them that timber trees were plaunted on private property in almost every part of England, especially in the royal
forests, England having in this matter heeded the profitable example of Portugal.

Oak trees large enough for the construction of vessels of considerable size are from 100 to 250 years old, so
that these young plantations were not available for several generations after the time of Evelyn. The trees became
large enough to eut about the time of the American revolution. A report made by Lord Melville in 1810 states
“that the vast quantities of great timber consumed by our navy during the present reign were chiefly the produce
of the plantations made between the Restoration and the end of the 17th centary”,

A fresh demand was made upon the timber resonrces of England shortly after the Restoration by the celebrated
“navigation act”, which compelled Englishmen to employ British built vessels only, and a still greater demand sprang,
up after the independence -of the American colonies, from the fact that English merchants could then no longer
own a vessel built in the colonies, and had to build their vessels at home. The destruction of British oak
increased largely, therefore, year by year, reaching in 1811 about 260,000 loads annually, and although the quantity
of timber required diminished somewhat after that date, owing to the fewer losses of ships by war, yet the timber-
supply continued to decrease also and the price of oak rose steadily, During the war of 1812 English oak brought:
£7 5s. per load, and for thirty years after that it still brought an average of about £6 per load. Irom the
necessities of the case England soon became obliged to rely on foreign countries for a large part of the ship timber-
she required. The first importations were of white oak from the Canadian provinces; a further quantity was.
jmported directly from America; in fact, every country in the world producing timber of any value was resorted to
by the English bunilders. Many vessels were built after the war of 1812 out of European larch, and a great many
others were built out of fir from the Baltic. Pitch-pine was also imported from the United States, and other kinds.
of timber were brought from the cape of Good Hope and from the East Indies. '

After the war of 1812 there were several periods of great stagnation in the maritime enterprise of England..
Several investigations into the canses were ordered by parliament, and in 1833 and 1847 the subject was inquired:
into exhaustively., One of the principal topics discussed by the parliamentary committees on all these occasions.
was the high price of ship timber and its effect upon the cost of English-built ships. It was shown that vessels.
built in London cost £28 per ton, and those on the other coasts of the country from £15 to £18 per ton, while
vessels built on the Baltic could be constructed for £8 to £10 per ton, the cost in America being from £10 to £12.
These differences were almost entirely due to varying cost and abun dance of timber. The most serious feature of”
the high prices and scarcity in England was the fact that the causes were such that there was no room for hope
for the future. 'With the increase in population and progress in refinement the general consumption of timber in
the useful arts and the heating of houses had been increasing. More wood was required annually than could be
produced by the natural growth of the forests. The high price of food had rendered the land valuable for
cultivation, the fields had been cleared and plowed, and there had been an utter neglect of the planting of young:
trees on land that could not be tilled. Besides that, under the protecting legislation of England, the requirements.
of the merchant navy were constantly increasing, and the manner in which estates are owned in England soon
interposed an obstacle to the cutting of timber even where forests still existed. At the time that the building;
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of iron vessels became an industry the English oak was virtually all gone, and the difference in cost between the
ship built of timber and the one built of iron was hardly worthy of mention. ‘The invention of the iron ship was
- the salvation of the naval art in England, and probably of her merchant marine.

As the English forests were already giving out when colonies began to be planted in the New World, it will be
seen that the emigrants enjoyed a decided advantage over their brethren at home in the manufacture of ships—an
advantage improved, however, substantially only for the local needs of the colonists themselves. The multiplication
of vessels in the colonies during the early part of their history was remarkable.

The country was covered with large, tall trees, suitable for ship- -building, and the excellence of the timber
was repeatedly mentioned in the reports and mrmtwe% of the early discoverers. Foremost were the white-oak
trees, growing in dense and almost continuous forests along the whole north Atlantic coast and extending in a
scattered way down even into the heart of the yellow-pine region in Georgia. The trees existed in enormous
sapply, generally had straight trunks, though yielding a great deal of crooked timber, grew from 60 to 80 feet
in height, and averaged 3% to 4 feet in diameter at o man's height from the ground, while sometimes
found as large as 8 feet in diameter. Tough, strong, elastic, and, if cut in the right season of the year, durable,
this valuable timber has proved the mainstay of American ship. bmldmg from the earliest days to the present time.
It is especially suited for the frames and vertebral pieces of vessels, and in spite of its weight is the best wood
for the planking of the vessels of every size. Such as grows near the sea-coast and in the swamps is remarkably free
from defects of every kind, and so abundant was the timber once that eatly builders used nothing except'the heart
of oak in their vessels, sawing off the onter or sap-wood and selecting nothing except the durable inner portion.
The fastidiousness of the builders led to an unuecessary destruction of the tree, for of timber thus handled at least
one-half becomes waste. So cheap was American oale that vessels built of it for the first hundred years cost only
about one-half the price of oak vessels in Europe. It was at first supposed that no timber should be put into a
vessel’s frame except that which had a natural enrvature, and when the crooked timber had been culled from the
forests there was some doubt whether its place could be supplied. A practice soon became general, however, of
hewing the [rames out of straight timber; a practice due to necessity, but found to answer nearly ag well. The
discovery led again to o great destruction of timber. Itis estimated that frames cut from the log or from flitch waste
at leagt one-third and often one-half of the original tree.

The causes which led to the disappearance of the oak in England also came into operation here, and within the
recollection of persons now living the white oak has nlmost entirely disappeared as a ship-building timber in the
states in which that industry has been the most actively carried on. In Maine virtually all of the oak accessible
from the coast is gone, and only a few small and scattered bodies of it now exist. It is thought thatin the western
part of the state, in the vicinity of Wells, there is oak enough still left: to supply the frames of about 200 vessels ;
but it grows largely on property where it is valued for its effect in the landscape, and cannot be utilized
commercially. The white oak was not indigenous to the valley of the Kennebec to the north of Waterville,
nor on the Penobscot north of Bangor, but it did grow inland as far as those points. Many of the more inland
bodies of it were not reached for many years; but the construction of railroads finally brought them all into
market, and the urgent demaund for timber has led to their destruction. There are oak trees of the red and
other species (very good timber) found in the mountainous and broken parts of Maine ; but they are not at present
accessible, nor do they exist in gnanfities sufficiently large to add materially fo the resources of that state for ship-
building timber. Owing to the great scarcity of oak on the coast people have lately been compelled to use trees
of second growth and all the poorer varieties which, fifty years ago, no Maine man would have introduced into his
vessel. It is not to be supposed that the gradual wasting of the forest wealth of Maine has been allowed to go on
without remongtrance from the state government. In 1868 the hoard of agriculture of that state aroused the
attention of the landholders to what was going on, the facts coming to many minds with the force of a new
revelation ; and in consequence of the alarm then existing the people of Maine began to cherish their forest
trees as never before, It is believed at Augusta that in the older and Dbetter settled portion of the state the
amount of growing wood and timber is now suffering no material diminution, and it is thought by some that
the area in the state devoted to forestry is now larger than it was twenty years ago. It is to be borne in mind,
however, that this is chiefly due to the fact that ship-builders have been driven to other states for the material for
their vessels, especially for those of a large class, and having found in the southern states a sufficient and cheap
supply, they have for the last twenty years been importing into the state all the timber they needed. This
cireumstance is giving the forests of the state a chance to rest and recuperate; meanwhile, the state is left
without a local supply of oak, and is entirely dependent on the resources of other parts of the coast.

The southern part of New Hampshire was once densely covered with oak, and the Portsmouth vessels were
always constructed from local timber. Both on account of the excellence of the wood and theé good workmanship
of the builders there was a time when New Hampshire vessels got the best rates of ingurance in the country, but all
of the timber within easy distance of the coast has now disappeared. The northern part of the state is stocked
with red oak, intermingled with other timber, and when railroads are built in suffieient number to cover that region

‘A great dedl of timber will come into market; but there is no prospect at preseut of this being done in time to

benefit; the decaying ship-building industry of the state.
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In Vermont white oak is still in fair supply, and is scattered over a large part of the state, more especially in the
counties bordering on lake Champlain. The woods have been much culled near the rivers and lakes, but what is left
is small and of good quality. Vermont has enough oak for her own limited use for a long time, with some to spare.
meg to the lack of cheap transportation much of it will not be called for until the supply elsewhere becomes so
reduced that the increased price will pay the cost of hanling long distances, and by thaJt time the supply will probably
be much lessened by local consumption.

In Massachusetts nearly all the oak is gone. It is stated that, while a certain amount is still to be found in
the state, much of it is preserved as a feature of patriarchal estates, and little ever comes into market except by
reason of the division of estates and the necessity of paying off legacies, when the oak is cut and sent into the
market as a means of raising ready money. Massachusetts oak is of excellent quality.

A small supply of oak is still to be found in the state of Connecticut; but ship-building has almost ceased
in that state, and were the industry ever to reach considerable proportions again the supply would not lagt more
than a few years.

A large part of New Jersey was originally covered with the finest white oak, but the clearing of the land for
cultivation and the use of oak in the general arts has nearly removed the timber from the state. For a long period
forests of this timber flourished almost nntouched in the southern part of the state, but the railroads have made
it accessible, and it is disappearing at a rapid rate. There are only a few places left where oak timber of any
size ean be cut. A little of it can be found in the vieinity of May’s Landing, there being several hundred trees of
large size in and around that village from 12 to 25 inches in diameter and ranging in age from 80 to 200 years.

* There i3 also a good deal of the timber in the vicinity of Maurice river, where for the last thirty-five years a
considerable number of fishing and coasting vessels have been built every year; but practically the white oak
is so nearly extinct in New Jersey that, except on Maurice river, the builders do not depend upon it for the frames
of their vessels. The sloops, schooners, and brigantines built in eastern New Jersey are nearly all framed with
Jersey yellow pine; the planking and center work only are of oak.

The largest oak forest now existing, growing close upon the Atlantic coast, is on the peninsula of Delaware and in
the states of Maryland and Virginia. Thisregion has been resorted to by the ship-builders of Maine, Massachusetts,
and New York for more than fifty years. The timberoriginally covered the whole face of the country from the Delaware
river to Chesapeake bay and beyond, and the trees were so tall that the majority of them would yield logs 24 feet
square and 60 feet in length without a spot or defect, the moist lands in which they grew and the exposure to
the breezes of the sea being particularly favorable to the production of durable timber. Delaware and Maryland
white oak became famous more than fifty years ago forits lasting quality and its general excellence. The possession
of this abundant supply of cheap timber led to no great development of the ship-building industry of the states in
which it grew; nine-tenths of all the oak felled upon the peninsulas has been cut for exportation to northern
markets or to Eurepe. Serious inroads had already been wmade into the supply at the time of the war of 1861, and
during that war, to supply the demands of the navy, an immense quantity of it was cut. At one time there was
serious apprehension of the entire failure of the supply of large timber, and large quantities of it were cut and
transported to the north for storage in the navy-yards, so that at least the government should not be without material
for building vessels. At least one-half of the face of the country on the Delaware, Maryland, and Virginia
peninsulas is still covered with a thick growth of oak trees, but nearly all the first growth near navigable water
has now been removed. It is supposed that Worcester county, Maryland, has more oak than any other locality at
present, as there was very little cut in that county before the railroad was built through it a few years ago; but
since 2 way of transportation has been opened wood-cutters have been operating there vigorously. There is now
very little good ship-timber left in eastern Maryland, except in that county, and it is estimated that in twenty
years’ time, at the present rate of consumption, the whole supply of large pieces for ships’ frames will have been
destroyed. The growing scarcity of large trees is illustrated in part by the rise in price of timber standing upon
the stump. In times past it has been bought for $1 a thousand feet, standing in the tree, and even at the present
time, in- counties having a great deal of it, the price is sometimes as low as that; but the usual price at present
is seldom lower than $3, even in places Where it is difficult to get it ouf, the average irom $4 to $10 a thousand, and
before the trees have bee.n felled, hewed into frame timber, and transported by water to Maine the value has risen

“to £33 a thousand feet. If the second growth of oak in this region were as good as the first, and if the demand for
the timber were limited to the requirements of the United States alone, it is probable that geveral generations
would elapse before the price would rise much higher. But it is found, in the first place, that the second growth of

oak is not so good as the first. Owing to the gradual clearing up of tlle country the soil has grown drier, or some
other change has taken place which seems to affectthe quality of the timber, and many of the local bulldels in
Delaware and Maryland who are familiar with the timber resources of their states believe that the first growth of
white oak can never be replaced and that the destruction of timber now going on is permanent. In the next place,
the demand is not limited to the United States, Delaware and Maryland white oak being now sent to the Canadian -
provinces and to Europe in large quantities. The finest pieces, intended for keels, stems, stern-posts, rudder-posts,
ete., are cut expressly for the Saint Johu’s market, and this trade has grown so large as to hasten materully the
dlsappearance of the timber.
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There is good oak in the Alleghany region south of Pennsylvania extending nearly to Georgia, but it is too far
away from the sea to be cut for ship-building while any considerable quantity remains in the coast counties of
Delaware, Maryland, and Virginia, and, though cheap where it stand 8, the expense of bringing it down for shipment
would be considerable,

Along the northern lakes the white oak has disappeared with the same rapidity as on the sea-coast,
Originally the country was covered with almost one unbroken forest containing oak, pine, hemlock, and hard-wood
from lake Champlain to the head of lake Superior; butin the place of this grand growth of timber there now exists
an almost unbroken series of cleared and cultivated fields and thriving cities for a distance of more than a thousand
miles. A few small forests remain, as in the Adirondack region in New York and on the peninsulas of Michigan
and Wisconsin, and some oak remains seattered in small quantities all along through the tier of states bordering on
the lakes, but nine-tenths of all the timber is gone. Professor Sargent predicts that what is left of some varieties
will be cut off in twenty years, and one need only go into the ship-yards on the lakes to learn that anoak famine
is impending. Even in Michigan, where the best white oak in the West is found, people are now importing
timber to some extent from Canada in order to eke out the local supply, and more than one large owner of tonnage
on the lakes has told me that on account of the diminution of the oak supply he expects to convert his property
into iron vessels in the course of a few years. The western forests have been the more severely taxed for oak
because that is the only good timber the builders of the lakes have had. They are too far from the southern
market to buy piteh-pine, and their white pine is too soft and perishable for use in vessels except for decking,
beams, houses, and spars. Lake vessels are framed, planked, and ceiled with oak. This fact, and the general
demand for oak timber for houses, cars, and other local purposes, its exportation to the RBast and to Burope, the
clearing up of the country, and the disastrous losses by forest fires, have caused the trees to disappear with
remarkable rapidity. The wood has become so searce that the price of flitch oak has risen from $10 per thousand
board feet to $20 in the last twenty years, while squared oak has risen from $15 to $25 per thousand feet, and
plank to $30 and $35 per thousand. ‘

‘While speaking of oak, mention should be made of the forests of the Ohio River valley. The greatest hard-
wood forest in the country originally grew over ihe face of the territory extending from Arkansas and Missouri
eastward all along both sides of the Ohio river, and up the Cumberland, Tennessee, Kanawha, and other great
branches of the Ohio to the mountains of Virginia, and over the mountains down to the coast. On the northern
side of the Ohio the oak has been pretty well cut off, except in scattered lowlands; but on the southern side of the
river, in West Virginia, Kentucky, Tennessee, and western North Carolina, and away west in Missouri and Arkansas,
there is an abundance of white-oak timber. Now that coal is the popular fuel used on river steamboats and in railroad
locomotives the felling of timber is going on more slowly, and some of the forests are practically uninvaded. There
is probably more white oak in that region than in all the rest of the country put together, and there are immense tracts
of trees of large size. The quality is not always so good as that of the coast oalk, but there is enough timber growing
in moist land to make the wood sufficiently sound for ship-building purposes. The unfortunate feature of the
sitnation is that there is no practicable way of getting it down to market, as the only route to the sea-coast is by
way of the Ohio and Migsissippi rivers to New Orleans. It could be floated thither in rafts, as it now is o all
points along the Ohio river, by felling a certain number of poplar trees, to float the rafts; but the distance is great,
and the rafts would continually be lost in the swift current of the river or by getting agronnd on sand-bars, The
scheme 18 finaneially too perilous to be attempted, and the cost of freight from New Orleans to the northern yards
would in ahy event be a serious drawback. It is doubtful whether this imber can ever be much used for deep-sea
ship-building unless the vessels are built upon the Mississippi river, for by the time that prices on the coast are
50 high as to warrant the rafting of it to New Orleans or the freighting of it overland by railroad it will probably
be as cheap to build ships of iron as of white oak. A good deal of oak is indeed being sent in ears to the sea-hoard
at the present time, but not for ship-building.

From this review it will be seen that the ship-building of the United States cannot probably depend upon the
oalk supply of the country for many years longer. Were shipping and trade what they were two hundred years
ago, the supply might last along time ; but there has been a great change sinee America was first settled, and timber
is now being consumed in a more rapid ratio than formexrly. In old times vessels were small. A 400-ton ship was
a monster, and a thousand small vessels were a great fleet, worthy of national pride, Less than 200,000 feet of timher
~would build a large vessel of the days of the pilgrims; on the other hand, at the present time, the coasting
schooners of ordinary size require from 800,000 to 400,000 feet of Iumber, and the barks and deep-sea ships
from 700,000 to 950,000 and even 1,100,000 feet each. That is to say, every large ship requires the felling of from
160 to 250 trees which are from 100 to 250 years old, a growth which could not be replaced in the life-time of less
than four generations. Not only are vessels larger, but there are more of them than there were tio centuries ago;
and the larger the vessels the heavier the scantling in proportion, and more timber is used in repairing and
rebuilding them. Besides the wood consumed by the vessels themselves, a great quantity is cut annually for the
building and repairing of wharves and piers in the harbors in which shipping is employed, and the trees cut for
those objects are nnfortunately the younger ones. The forests are thus being stripped of both large and small
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trees. No opportunity is given them to recuperate, so that while the consumption of white oak is far greater in
proportion to the number of vessels built than it was 200 years ago, the circumstances are also such that it is
almost impossible to entertain the slightest hope of ever replacing the timber when it has finally been cut off.

Second only to white oak in importance in ship-building on the Atlantic coast is the yellow pine of the southern
states. This tree is properly the yellow or long-leaf pine, and all from Virginia southward is of this variety. In
the ship-yards it is called indiseriminately ¢pitch-pine” and “yellow pine”; but the yellow or pitch-pine of New
Jersey is another variety. The southern pine is a tree from 60 to 80 feet in height, with a trunk from 2 to 4 feet
in diameter and the grain coarse but compact and straight, and having far less sap-wood than the northern varieties,
such as the pines of Virginia and New Jersey. The wood is heavy, strong, and rigid, is full of turpentine,
and holds iron tenaciously, being also free from the acids which destroy an iron bolt. It does not grow much more
than 100 miles inland from the sea-coast, but for at least that distance it forms almost an unbroken belt of timber
from the southern boundary of Virginia all the way to Texas, skipping, however, the lower part of Louisiana. 1t has
been cut off only along the course of the railroads and the rivers of the several states in which it is found. In
Mississippi and Alabama the trees do not stand so thickly as in the other states, and are consequently larger and
finer.” The supply of this valuable timber is very great. Itis nsed principally in the planking, ceiling, keelsons,
water-ways, rails, and beams of vessels, and occasionally for decking and spars. Lower masts, with a core of oak and
an outside of yellow pine, bolted and hooped together, are now commonly made for the large ships, and topmasts are
frequently made of a single pitch-pine stick, The timber is cheap in the states in which it grows, and it is
surprising that it is not utilized there for a great local ship-building industry. In a 2,000-ton ship, consuming
900,000 or 1,000,000 feet of timber, as now built in Maine, there is from 150,000 to 200,000 feet of oak, white pine,
and hackmatack, and 750,000 or 800,000 feet of southern pitch-pine. It would be cheaper to freight the oak, white
pine, and hackmatack to the south than to freight the vastly larger quantity of pitch-pine north. If the straight-
grained pitch-pine can be used for frame timber, the whole ship could be built in the South at a large saving on
northern prices, probably for from $35 to $40 per register ton. Builders and insurance companies seem afraid of
piteh-pine frames, but possibly this is because the experiment has not been tried.

Next after pitch-pine the timber most valued by shipbuilders in this country is white pine. This valuable

tree oceupies comnon territory with other timber in the region extending from the valley of the Saint Lawrence to
beyond the great lakes, and southward along the Alleghany Mountain system to the high ridges of Georgia. In
old times the supply was immense. The trees are from 80 to 150 feet in height, those full grown DLeing from
3 to 4 feet in diameter near the butt. The wood is soft, clear, free from knots, susceptible of a beautifnl polish
when worked, and extremely buoyant when placed in the water; but it is not strong enough for frame timber, and
there is no record of its ever having been used for that purpose in this country, A few ships were built in England
of white pine during the period of the greatest alarm there about the failure of the oak supply; but as these
vessels lasted for an average of only three years, the experiment with that timber was not repeated.

White pine is most suitable for decking and the construction of cabins, as also for masts and spars. Its-

value for the latter use has always been so great that in the early patents granted to the colonies the trunks

suitable for masts were reserved to the crown. A surveyor of the woods was appointed, who was given a license-

to go into the forests and mark such trees as were suitable for naval use. In a general way, trees of a diameter

of 24 inches and upward just above the butt were reserved for the king, and persons who should fell one of

them without permission were liable to a fine of £100. Itis noted by Hutchinson that a pine, which when felled

and sawed into boards would be worth scarce twenty shillings, would bring £20 when sold for a mast., The

- cost of masts and spars in England in that period was high. The following were the prices of American pine
delivered at the yards in England in 1770, obtained from an old history: '

MABTE. BOWBPRITS, YARDS.
Diamater. | Length. Value. Dismeter. | Length, Value. Diameter. | Length. Value,
Inches. Fest. £ s Inches. Feet, £ 8 Inches. Feet. & s
36 108 110 o 38 75 48 0 25 106 25 12
36 105 8 0 a7 75 42 0 %4 102 25 12
34 102 72 0 36 - T73% 36 0 23 06 20 8
33 99 56 0 36 704 84 0 22 93 16 16
32 96 44 16 34 69 32 0 21 . 88t 14 8
31 03 35 4 33 67} 24 16 20 84 11 12
30 ] 28 0 32 64% 28 4 19 81 9 4
29 87 22 8 31 63 20 18
28 87 18 8 30 61y 16 0
27 87 14 8 20 58% 12 0
26 84 12 16 28 57 8 18
..................................... 27 55% 5 7
...................................... 26 .52 416

.
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In 1768, 36-inch masts were worth £153 each delivered at the king’s yards in England. In 1789 the lower
masts of a 90- or 74-gun war ship, made from spindles of hard wood hooped and bolted together, cost from £500 to £525
each, the topmast, single sticks, £50 each, and the maintop-gallant masts from £8 to £9. From these figures it will
be understood what a boon to England was the discovery of the magnificent white-pine timber of the American coasts.

In order to encourage the importation of spars liberal bounties were granted by act of parliament, and there
were annually shipped from Portland, Maine, Portsmouth, New Hampshire, and a few other New Iingland ports
an average of about fifty ship-loads of spar-timber per year until after the revolutionary war.

The white pine was one of the first trees to disappear from the New England coast, and it is now so nearly
extinct that builders are obliged to depend upon sources of supply hundreds and even thousands of miles away.
New Hampshire, Vermont, New York, Pennsylvania, Ohio, and Michigan have been successively resorted to,
and within the last five years two cargoes of spars have been brought from Oregon. Pitch-pine spars are now
being brought to New England from Georgia. There is mno prospect that trees large enough for masts will
ever again De raised in Maine, In New Hampshire, Vermont, and other northern states, and as far west as
Michigan, the white pine is also practically exhausted, while in Michigan, Wisconsin, and Minnesota, where there
are many very large pine trees in the mixed hard-wood forests, timber-cutting is going on so fast by means
of saw-mills and other steam apparatus that the extinetion of the big timber is now expected within the present
generation. Professor O. 8. Sargent, census expert in charge of the forestry investigation, reports that it is probable
that the large specimens of white pine in Michigan, Wisconsin, and Minnesota will be totally exterminated within
the next ten or twelve years. It has already become cheaper for the Maine men to make their masts from strips
of yellow pine and oak, bound securely together with iron hoops, than it is to bring white-pine trees from the
distant parts of the country in which alone they are at present found. Lower yards on large ships are now often
made of two sticks spliced, and topmasts are made of yellow pine. Iron masts and yards are now being introduced.

The *hard-wood ” supply of the eastern and middle states is also nearly exhausted. These woods, comprising
beech, birch, maple, and chestnut, were extensively used during the early active building times, and are still
used to some extent in the timbers, beams, and planking of vessels; but there is very little of that timber left,
and it cannot now be relied upon as a resource of any value for the ship-building industry. It is true that a large
area of primitive forest land exists in the northern part of Maine, covering from 12,000 to 14,000 square miles of
territory. Professor Sargent Says that the timber is prineipally black spruce, with some scattered second growth
pine and scattering bodies of hard wood, of which the yellow birch and the sugar maple are the most valuable, and it
is possible that the fature construction of railroads may make this region a factor of some importance in the future
of the shipping industry in Maine, but the prospect is that the northern forests of the state will not become aceessible
for many years to come, as the logs are too heavy to drive down the rivers, and there is now no other way of getting
them out. It ought, perhaps, to be mentioned that there is much hard wood in the north of Michigan.

A good ship-building wood, which was nt much used by the early builders but has been put into ships
extensively of late years, is the larch, variously called “hackmatack” and “tamarack” The wood of this tree
is light colored, tough, buoyant, and durable, and o large vessel built completely of this wood would carry at
least 300 tons more freight than an oalk-built ship. It is not strong enough, however, to be used in parts of ships
exposed to stress, and the uses for which it has been found most valuable are for knees, stanchions, and top
timbers. The hackmatack has the valuable peculiarity of being free from acids which will corrode iron bolts
driven through it. It holds iron with a tenacious grip. In these respects it is far superior to oak, and on account
of its buoyancy, tenacity, and durability nearly all the Atlantic ship-yards use it, when it can be obtained, in the
tops of vessels, as the cargo-carrying power is slightly increased and the center of gravity of the ship is kept low.
On the northern coast the larch is sometimes from 80 to 100 feet in height, with the trunk sometimes 2 and 3
feet in diameter, and always grows in the swamps. A considerable body of this timber exists scattered through
the northern counties of Maine, but it is so far away from the railroads that it is inaccessible. The larch is a tree of
«quick growth. A tract of it once cleared off springs up again immediately, and in about ten or fifteen years’ time
the trees are large enough for knees for the smaller class of vessels. There is apparently no reasonr why larch may
not be relied upon for a long period for the use to which it is now chiefly put.

Spruce, too, like all other forest trees of the north A tlantic coast, is fast disappearing. It has never been used
within the limits of the United States to any great extent in ship-building except for the light spars of vessels,
but in the Oanadian provinces forests are found of coast-spruce strong, tough, and durable which have been
extensively utilized for the construction of vessels. The timber is cheap, and a ship when built of it is a good
carrier and of remarkable durability for one constructed of so soft & timber. A number of small vessels built in the
.eastern part of Maine have also been constructed largely of spruce, but that is believed to be the only locality
in the whole of the United States where spruce has been so used. For the light spars of vessels this wood is
invaluable, as it is as light as white pine or cedar and is elastic and strong. A great deal of it was exported in
the colonial days to England, and even at the present time a large number of European vessels are supplied with
spruce spars from America, but the timber is now scarce. The chief sources of supply are Canada, Muine, New
Hampshire, Vérmont, northern New York, and West Virginia. A system prevails in Maine of cutting only the
large.trees from the spruce woods, leaving the smaller ones; and as the tree is one of rapid growth, the woods can
be prefitably worked at intervals of from fifteen to twenty-five years.
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One other ship-building wood grows upon the Atlantic coast in limited supply, and has been used to some
extent for a bundred years. This is the live-oak of Florida, a timber so durable that a ship built of it would last
a hundred years, but so heavy as to malke its use undesirable. A great deal of this timber was utilized during
the twenty years following 1840 in navy vessels, steam propellers, and large clipper ships, particularly in the bows
and sterns, Two large vessels have been built on Long Island within the last five years with live-oak frames, but.
experience has proved that vessels into which this wood enters to any considerable extent are inferior cargo
carriers. Live-oak vessels have, as arule, changed hands faster than those built of any other wood. There is a
good deal of this timber left in Florida, but no one wants it.

Speaking in a general way, it must be admitted that the supply of valuable ship-building timber on the
Atlantic coast has been materially impaired by the past two centuries of steady pillaging; and it is diminishing
now go fast that wooden ships are likely to rise materially in price in the course of the next twenty years. If
relief is to be looked for from any quarter, it is probable that it will come from the far northwest, on the Pacific
coast, '

‘Washington territory anl Oregon, west of the Cascade mountains, are covered with the heaviest continuous.
belt of forest growth now exiy ing in the United States, and perhaps in the world. Perhaps the single exception to.
thisremarlk is the magnificent redwood belt of the California ranges. Nine-tenths of the forests first named are the
yelloworred fir. There is avaluable cedar and several varieties of pine are scattered among the firs; there are also
hemlocli, spruce, a poor quality of oak, and some laurel. The tide-land spruce of that region makes excellent knees,.
and the lanrel supplies stem pieces and other parts of the ghip for which hard wood is positively required. The
fir is valuable for all the rest of the ship. The trees grow to gigantic size, being from 150 to 300 feet in height,
with the trunk from 5 to 8 and even 10 feet in diameter. They grow so straight that the lumbermen often fail, even
with the aid of a plumb-line, to discover the slightest deflection from a true perpendicular. The wood is lighter
and coarser grained than white oak, but is as strong, elastic, and tough as oak, and when cut at the right season of’
the year is equally as durable.

This timber first came to the notice of the officers ot the United States navy more than thirty yearsago. Oneor
two war vessels having been sent into Puget sound to protect the settlers from the Indians, the officers were captivated
with the timber, growing as it did from the water’s edge as far inland as the eye could reach, and running up even
on the sides of the colossal peaks of the region.. Word being sent to Washington that it seemed desirable to test
the qualities of the wood for ship-building, Admiral Farragut caused a quantity of it to be sent to the navy-yard
near San Francisco and special tests to be made, with a view to ascertaining the size of scantling required to
construet a vessel of fir having the same strength as thongh it were built of eastern white oak. Specifications for
the sloop-of-war Manzanita were prepared from the results of these experiments. The fir was tested both there
and at various eastern yards and found to be a satisfactory materjal for wooden vessels.

The following is an extract from a report by Constructor %}eorge W. Much, of the United States mavy, in
January, 1879, to Rear-Admiral Rodgers, on this subject:

In compliance with burean order of October 12, 1878, to furnish the information required in your letier of October 3, 1878, relative
to amended specifications for building the serew-steamer Manzanita with the Atlantic coast wood crossed out, also whether the carbolized
laurel in the yard schooner I'reda remains perfectly sound, ebe., I have the honor to report that upon the receipt of the order I
instituted inquiries as to the best Pacifie coast and other woods that could be obtained in San Francisco for ship-building purposes, and
by the information -received from old settlers, timber dealers, vessel-owners, ship-builders, shipvwrights, and others conversant in simber
and timber material, find from their experience that there is no material on this or the Atlantie coast better adapted for outside and inside

- planking, for keels, keelsons, clamps, bilge strakes, knees, and breast-hooks than the Washington territory yellow fir, or yellow Orogon
pine. It has also been adopted for frame timber in all vessels built on the coast for the last ten years, and so far with good results, and
I have therefore adoptbed it in the specifications.

The Washington territory yellow fir or Orsgon yellow pine can be readily procured, free from sap-or other defects, of any desirod
size up to 90 feet in length, is in strength fully equal to Atlantic const white oak, and has fully the same tenacity to hold fastening, and
never hecomes iron sick as it does when corroded by the acid contained in wlnte oak. The great length of the Washington territory
yellow fir saves to the ship-lmilder in fastening lLutts and searfs and gives greater elasticity to the hull, and consequently diminishes the
danger of springing a leak. Owing to the straight growth of this timber, there are comparatively but fow natural crocks, but by
Jjudicious and careful selection the proper growth or shape conld be obtained from the larger trees, and, if they were not readily found, the
sharper floors, futtocks, and hooks could be built in the same manner as those built at this yard for the United States schooner Freda,
For mast and spar timber the Washington territory yellow fir has no superior, Shipwrights and. ship-builders of this coast, from their
experience in repairs to sail and steam vessels, fully indorse the lasting qualities of this wood. Innumerableinstances might be given of
vessels built on this coast constructed entirely of Washington territory yellow fir. Some of them built as early as 1857 are still remaining
perfectly sound, strong, and staunch.

The length of the fir timber is a strong point in its favor, as from trees 300 feet in height Sticks of any
required length can be obtained, while on the Atlantic coast oak and hard wood eannot be bought of a greater
average length than 45 feet. Plank and logs of 60 feet are costly and hard to get; on the other hand, in the
yellow-fir region logs for keels, keelsons, and planking can be obtained of anylength that the saw-mills can handle.
Keel and keelson pieces from 110 to 120 feet in length are habitually used. In the transfer steamboat Solano, of
3,549 tons, built at Oakland in 1879 and 1880, keelson pieces were used 150 feet long and 24 inches square without

a particle of sap, rent, or check, and sound, straight, and free from knots and defects of every kind. In the curved
parts of frames no longer sticks can be employed than in the eastern yards, but in all the longitudinal pieces of the




SHIP-BUILDING TIMBER. 249

ship, upon. which the rigidity of the hull depends, the builders find it convenient to use stuff of an averago length
of 90 feet, and can get all they want of it without extra cost. The long stuff is preferred, because it gives strength
and elasticity to the ship, and because it saves much labor in construction, owing to the fewer number of butts.

Professor Sargent says that any estimate of the actual amount of timber standing in the territory is scarcely
possible with the existing knowledge of the country; but the area of the forests is enormous, and the quantity of
timber to the acre is remarkable. One estimate of the quantity of timber standing, apparently an extravagant one,
makes it equal to the whole amount of the wood cut in the United States from the first settlement down to the
present time. An important fact about the Pacific fir is that it reproduces itself so fast in its rainy home that if
can be made to last almost indefinitely.

A large number of coasting vessels have been built out of Pacific coast fir, and several ships have been
-constructed for the grain trade with Liverpool. There was a great difference in the length of time for which these
vessels respectively lasted. Some speedily decayed, others were sound after twenty years’ use, and builders were for
@ few years greatly puzzled to account for this phenomenon; but attention has been called of late to the time of year
at which the timber for the different vessels was cut, and i6 is now believed that the trouble in the cases of early
decay arose entirely from using summer-cut trees. Builders intend hereafter to select fall- and winter-cut timber
for their vessels, and the experts of the Pacific coast believe that fir felled when the sap is out of the wood and
salted after being put into the vessel will last as long as white oalk.

The cost of fir will also have some bearing on the question of iron or wood as a material for sailing vessels.
As long as it can be bought for $10 and $12 per thousand board feet or less than $25 or 30 a thousand, while
iron costs anything like present prices, the wooden ship will be a cheaper vessel than one of iron,

The following is & statement of the specific gravities and weights of the ship-building woods of the United
States, prepared for this report by Professor O. S. Sargent, of Brookline, Massachusetts, chief special agent in
charge of forestry statistics of the census of 1880:

Spocifio | VW eight l : Specific | Velght Specifio | velght
Woods. g;%zwity + | oublo foot. Woods. g‘%ﬂfy + | cuble foot. WOods. ,g':.]';:wity - cubg)cei“uon
Pounds. Pounds. Pounds.
White 0aK ceeenecnananiinnans 0. 7438 46.85 || Liveoak....ooovmeeniinii. 0, 9504 50,23 || White Jaurel.........ccuunnnn 0. 6517 40, 8%
Piteh-pine of New England.. 0, 4957 80.80 || Chestout .ovvvevernnennennnn. 0, 4504 28.07 | 'Western white cednr ....... 0. 4623 28.81
Jersey pine vovveeverernennnns 0. 4957 30.89 || Locugb.nenninnmmvniannennnns 0.7833 45.70 {| Cedar of Puget sound....... 0, 8706 23, 64-
Southern pine - ..coemvonannne 0. 6999 48.02 | Rock maple...ocoaeeaieaaaaon 0.6827 42,53 || Aloskn cedar ... ........... 0, 4782 29. 80
White pine ..covevvunninnnn, 0, 3842 23, 04 ‘ Black sugar maple........... 0. 6621 43,13 || Southern oypress ......euues 0. 4600 28,67
White cedar oouveeeeennnnen, 0.8822 20,70 ‘ American beech - .cvnnqennan 0, 0883 42, 80 || Madeira wood -............. 0. 9533 59, 41
Red cednl ..oovvrnnnnenrennns 0. 4926 80.70 | Yellow 03 0, 8563 40. 84 || Horse-flesh dogwood........ 0., 8734 54,43
Hemlock vvvivmeavrnevnnnesss 0. 4202 26, 10 ‘ Southern poplar «voeveennnnn 0. 3889 24.28 || MaBtiG.cornercnnerironennnas 1, 0109 63, 00
Hockmataek. .oevenennannnn, 0. 6236 38. 86 : Yollow fir couvvevinnnnennanas 0. 6155 32.13 . '
Black sprace ..ooveveivee o, 0. 4584 28, 57 1| REAWOOWL - vnvvremeanearaneans 0. 4208 26, 22

These are the weights of absolutely dry woods; for woods used for ordinary industrial purposes an addition.
of from 10 to 15 per cent. should be made for moisture remaining in the wood. For ship timber the weights should:
be corrected by adding about 25 per cent. For instance, white oak partially seasoned weighs on the average 56
pounds per cubic foot, and yellow fir 42 pounds per cubic foot in the ship-yard. )

Constructor Samuel H. Pook, of the United States navy, has supplied the following data of actual weights of

.woods in the ship-yards: it por bl
. foot in pounds.
2 1 o [, e eeateeeesimeentmananaaana, 56
- D e 1183 T RO N R L P RRRREEED 40 to 50
‘White pine ..... ST RU RPN PRSP S 35
DIILEO . - a s +e e oo aeemme e n i n s memme Smeeeesnetasoifaiasassaseeassecssacessisossonee ig
MAPIO ocee e veemn e e e s an e e mo e eame ees Meaesesimosi e censassssteosesents s
TBOOCIL - e e v e mme e e e e e mme ae e man e mame e emseasamel ewamal amaean e masa e s e meeeoee e anes men o
P T PP PpRp s P EE SRS I
TLACTIABICIE o o e ec e e e e e eau Seae famame e aammat eama s isme mean o eenfaseanemnssaoasenn sesnascanas i
OROBEILIE - v+ o e e e o iae s etn mma emm o ew e eee tmae smemmmaa vmaseae e ecaam pmaumaasy atoe mmosasaaneasns o
TLEILOCK - - - -« ene e e mmme me smmmms cmaa smaman smeram e mann e saae e oo aaas tammasmre iassemaes o ennos o
Syeamore ... aees oo eas P PR R R Rty o
VWG TIOLLY - e e e e weme e e 2emm ee 2emm omeon mareeeeaeeeneateoariaeemsrasienossesrieesnes cuns .- i
VWAL COAT o v et rmm ommccs cmmmon mnmnamamens smea s smansns e aeeme e catemaeaannnasa s inas o
RO COAAL - e v wems eis wame mmemmom camammasmama ot aas eme aamwas sosnasnessnrdsansnoe " - B
T T SRR L R LR LR i 5

B2 R0 1300 o AR I
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NUMBER, TONNAGE, AND VALUE OF NEW VESSELS, AND NUMBER AND VALUE OF BOATS
BUILT DURING THE CENSUS YEAR, BY STATHES AND TERRITORIES.

NEW VESSELS. (@) BOATS. CANAL-BOATS, (b)

State and Territory. N rg‘;‘;g;é Tot;)ufl :fl‘l e

Ng&g?r Tonuage. |  Valus. I\];J&?llz.er Value. Ni?;‘ﬁlgf’r Tonnage.| Value. " | produsts.
The United States ....._............ ... 2,416 408, 878 |+ $18, 225, 714 8, 026 | $876, 009 043 66,707 | $1,780,975 | §16, 697,614 | $36, 800,327
N N L LT T LT T ETET T FTSNNPPPIINN MPPIPOIIIPON NP O S [N R P 60, 000 60, 000
ATKBNAAS cue it iaiiii it s amaiaaaaaas 3 300 PRI USRS RPN IR IR SRR AR 28, 000
Cualifornis. .- ....... Maumtedesimnenraaniannenr s 21 7,861 770, 606 200 67,545 J-oncraverifvenmmmamerfouanan .. 969, 398 1,707, 630
CONNEOHOTE e svnemmeneemnmsasinsmanennncanes 52 11,473 418,000 f . 280 | 87,200 Joeeeneroeifirmnaeann. eaan 817,451 | 767,660
DEIAWALS 1avneeamrmsnnvmeemmnrrncven s cnamnanes 55 81, 123 1,614, 960 100 | 18,487 feeereciaas|ouemcanardemcannnnens 520, 097 9,162, 503
Florida 13 217 25, 000 46 16,050 feeevocnnnfonunnnnnn, arevenas 44, 000 85, 050
Georgla . 2 530 17,000 . .eooanen.|. FUUURRI FOPPSUUN FIRIPRRIOIN FPRIURR [P 17, 000
TImods - vaveenen remmeeann 1 1,397 137, 300 85! 9,050 1 88 8,800 745, 743 899, 093
INAifNA.coenvenerinecanennns 04 26, 624 726, 680 80,875 810, 655
TOW . arvencevaranncnsasacmnnesnnn wreemeraonnuas 2 860 70, 000 42, 000 112, 000
FATBOAE vavmnrramseumrnasuasaccrosnensssonsasns 1 178 26,000 §,oooenuacidiicniani s foeeeiiat [ [ 26, 000
TBIEUOKY v vreuernrareanasnsrnsnmaseomsnnnnss 23 2,130 86, 215 B[ 1,000 foenuneannn [ P, 161, 800 249, 015
LowiBlant.cc.sivenanearracrranarsvnrsancneneene 36 1,231 105,.626 80 15,600 §.neeneane. [P [, 222, 400 348, 525
MAING cuvansammromericenesnstnsnsmanassanannsas 88 41, 390 2,174, 660 970 53,818 Joacuerecnifomamacan|ananiiiaan, 081, 378 2, 909, 840
MALYIANA e anemevennennennanaeanronnnes sennenocn 181 7,409 390,260 133 45,000 60| 4,270 84,000 | 1,423,370 | 1,788,630
Masgsachusetts 5, 605 301,055 f 8,705 | 186,727 fevecueencioameanaens e e 1,703,284 | 9,281,666
MIGRIZAL «nveeronmnnnnns 15,900 | 1,800,050 210 | 13,117 631,460 | 2,034, 636
Minnesotd .-avoevenans P . 15,000 15, 000
Mississippl 33 3,600 |. 2,000 B, 600
MISSOUIT. ¢ evvienniaraiieim i riiiatsaanaaeas 3,451 358, 487 208, 700 565, 187
cheessesiavnan 9, 000
- 25, 630 30, 070
53 7,455 409, 714 184 | 84,460 1,010 14, 600 940,455 | 1,384, 620
OW TOTK 1 nenrnseennrnrmnsasasensnnesansannnsn 635 76,418 | 3,145,698 | 1,221 | 268,957 441 | 40,887 | 1,870,596 ] 4,575,551 | 7,085, 0d4
North Carolinm .....uuneianeuevensnasrasecnnanes 8 487 PRGN DRI NP AP PRI ISP B4, 569 57,219
WOBIO 1 vnvaamrnrmeemreamanc e aeamanaasasansnnns 55 25,182 ) 1,127,600 406,210 1, 552, 210
Oregon uoeeeeeenn. ekrtumsiesiianasaciannsanns 10 2,162 178, 600 29, 800 206, 600
 Pennaylvanin . .e..cueieeirere e e 802 | 204,507 | 4,676,258 1,006,824 1 6,680,470
Rhode Tsland 17 379 129, 000 360, 431 517, 041
Bouth Caroling «..c.ciimiiiiiiiniiier s 27 1,616 02,900 51,100 144, 000
"LBINNERBO0 ¢ v us venans winananrdrormaiannnasvamann 1 48 [N\ DN PRI IR FOURpIts [ SR 5, 000
TOXNB ¢ vrennnsnorasassnanenraransnnnensstnmies 16 758 55,780 22, 000 77,780
B T PP 5 550 17,800 §.oeveenunemeen B OBBO| 17,800 Reeeeeennnoaoo. 17, 800
Wirginia . vrieceeeciacniinmiaerarannsareannnens 26 514 62, 060 108,174 ) 181, 024
TV ASKINGEOTL +vvreenvannnsnsramnsmmanasanansnn 14 1,769 161, 600 21,000 |- 184,500
Weat Viegindn . ..o oovviciiaiiiiaiinii i ieiaeenas 85 18, 727 221,280 Jieniemenfamecnaaans wemerrere]ianiananas tereaucmnmas B, 900 231, 130
B2 LT b 21 8,079 254, 000 ki) S [1 T/} RSN PR B10, 405 576, 805

& Tnoludes wooden and ivon vessols and canal-boats.

b Inciuded with new vessels.
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NUMBER, TONNAGE, AND YALUE OF NEW VESSELS, AND NUMBER AND VALUE OF BOATS
BUILT DURING THE CENSUS YDAR BY COUNTIES.

NEW VESSELS. (@) BOATS. CANAL-BOATS, (D)
Total value-
States and countics. roppeof 17 ot all
N#ﬂf%f’r Tonnage. | Value. Nﬁi‘i’}f" Value. I‘Tb“lf'ﬁlt’;“ Tonnage.| Value. products.
....................... SSUVSUDIE PO UUTPSI ISP AR IO $60, 000 $60, 000-
i 125 $12, 000 12, 000
1 86 8,000 {. & 000-
1 89 8, 000 8 0
3 800 NIV Y I ISR IIOoN PPN KPP 28,000
CALIFORNIA
- N8 LT U P G [3:1: 392011 70 PR D 61,000 0BY, 206.
Humboldt cceanevnenennnn . DR 1 o g 15 000
BT LT T AR P FONORRp R GRE B . s N 5, 600
San Francisco {eity)} 117, 400 $57, 545 912 808 1, 087 843
B A ) N 770, 696 200 /713 RPN R RS « 969,308 1, 797, 639
CONNECTICUT
Fairfield-..oveoaecmvriiimiiierevaamsraasansn 3 68 10, 300 11, 500 24,120
Hartford.......ceaenen T R P PR . 32 600 32, 600
Midd}esex .ccveeamnnnn .- 2 228 10 000 185, 502 147,127
New Haven.......... . 34 4,486 128 000 30, 660 165, 826
New London. ... R 13 6 601 204 700 107 189 308, 487
52 11,473 413, 000 280 /%111 PR PO PO 817, 451 767, 660
1 B R 1 e O o 12, 600
44 27,704 1,482, 669 628, 097 1, 974 208
10 A 170,300 §. 6, 000 176 800
55 81,123 1, 614, D69 520, 097 2, 162, 503
R 8, 060
4 3, 400
1 5, 000
1 1, 800
1 11,460
1 6,500
1 9, 000
3 43, 860
1 1, 000
B3 7 13 85, 060
GEORGIA,
[63 82 11 S, R 1 243 NN R IO PN U . I SN " 8,000
Telfaty. ..., 10U 1 206 T USSR IR SN NSRS IR N 9, 600
B 53 7 A Y 2 530 17,000 Joemrnnneiifonmiinias Becriciinc]oiaionnan Jemenranneneiianieneaniiaan 17,000
ILLIKOIS.
Alexzander . T [ 9, 860 0,860
Cook... 3 138 16, 200 683 888 659, 138
Jasper 1 10 2, 000 . 2, 000
Jersey 1 102 12, 000 12, 000
Massac 3 750 58, 500 99, 500
Peoris .. 2 88 8,800 ] oo e e 6, 600
Pulaski...... 1 320 41, 000 3 ]03 000
Total ... [P [ 11 1, 897 137, 800 85 9, 050 1 88 8, 800 745, 743 802, 093
INDIANA,
OIAPK e e eeicee it ne e nrar e s me e e e mes 28 17, 010 489, 700 509, 200
- 1 2 , 800 , 800
ki 5, 307 65, 700 1. 65,700
1 49 4,500 |. 4, 500
8 3, 006 110, 000 150‘ 000
1 28 4, 000 4, 000
Perry . - caseceaciiiir el [P PRSI 2, 500
Switzerland. [ ceeeoion.. 28 4,000 4,000
Tippecanee.....ccuamu.ua. . 20 3, 000 8, 000
VanderborEh cuvaee s cemeannnneoennan e 1,016 38, 980 69, 835
: 23 4,000 4,000
Total o nes e e e aia &4 28, 524 726, 080 810, 655

o Includes wooden and iron vessels and canal-boats.

b Included with now vessels,
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NUMBER, TONNAGE, AND VALUE OF NEW VESSELS, ETC.-—Coutinued.

NEW VEBBELS, (@) BOATS, © CANAL-BOATS. (b)
Total value-
States and connties. rzy?i[ilrei xg. of all
Nﬁﬁﬂ?r Tonnage. Value. Nﬁﬁﬁ?’" Value, Nﬁ‘ﬁ-‘}ft Toonage,, Value, products.
IOWA,
b 1) T - s 2 860 $70,000 f. - e -vemare]rrerommnnirncmmmmmnricervorsanefonaracanen $42, 000 $112, 00)-
KANBAS,
Leavenworth .ocooonvman i il 1 178 96,000 foveeearonc]oanrecceniammannec oo e 26, 060 -
BALTBIE - v vcvevennrancnsenasaaneenssnmmasesssans 03( 000
Boyd ... 24, 000
Franklin 6, 500
Jefferson .. . . 45, 000
B T [ [ECTTTCT N P ] 88, 515
McCOracken . 80, 000
TDIOR waevrnnenmmnreninnaencmarneaeneaeaeinnns et m————— 2,000
TOHAL 1 aeenareansemnemmeaearnnrnns eeas 28 2,180 86,215 2 1,000 i e 181,800 249, 015
LOUIBIANA. (6)
Calenaiol oot e iie i 3 86 18, 025
Catalonlih . oovveiiiiet ceiie e s 1 11 6,000
Cladborno . coveve it e cie e e et aannna 1 18 8, 090
B T a3 L T 3 13 950
Jefferson . L 2 85 6, 500~
Orleans . 7 250 203, 050
Rapides .. 1 84 , 000
Saint Landry » 1 21 8, 000
Saint Mary - 1] 603 18,300
Saint Tamima; [} 88 7,600
Tangipahon 1 13 1,500
'.l‘orrgell)’onne 1 9 700
B T 36 1,28 105, 525 80 16,600 J---cnvevac]imimonnan foeniinanes 222, 400 348, 625 .
MAINE
AT0OBEOOK «anvenrvaenciacsiaanaananiassraraaas PR SO PSRN B0 [ 20000 eeeioeifornminnmn] i e 2,000
Comborland ...cooooiiaiiiiiiaiaer i 8 7,125 401, 442 226 189, 718 003 1(1’8
I ATIC0CK e nneevenvanensmnennnaneaaaonssmnseuns 10 1,580 84, 480 124 85, 784 i ég.g (i
Knox... eemean—aan 9 6,207 806, 650 0 183, 024 445,008
LANCOML «eenveeeasnannnn omeramneaeannnnnanen . b 1,477 78, 600 14 32, 204 )
PeHODEEOE « - v veenenievuneesnamenmmeinmsmeans|aramnrsns [P T 130 67, 821 02, 217.
hl\gndnhoo ............ 82 20,223 DSB 758 68 T, 630 1, Ogg, gég
Q‘\;nlilo Soieseeenstisiineiiie st 1% ggg %‘i, ggg 2%? %18, zgg Bt Bﬂg"
(155 1801 4 13 R P g , )
TOUK <o mmemooen oo vran e e anns 18 3,606 241, 720 i 13,000 256, 411
TOEAL s e aenreennssavnanmsomensrsranasnanes 88 41,806 2,174, 650 970 681,378 2,909fi§ :
MARYLAKD
59 4,140 .80, 000 30, 500 111,100 ¢
7 11 1 59 4,140 80,0600 .ceeneinnn PO . y y y 4 00
Anne Arundel wefenanaercas]innnnaciinas [P SR ceammneanee 1, 145 080*
gn{tlmmo (city) . 23 2,162 136, 210
LVEIE + o avmoemnenramnanssesanasancaasmaineas]oanansesnifuasmesimrars|oeessosanarces ;
T 1 130 8, 400 3 0.
51, 000
Doreleslor oo ivenariansrisnmersmmra e ramann 13 374 31, 400 O”
}Im‘for(k .......... 1 2 8,0 28, %
noen Anno 3, 500
nint Mary's 2 30 8, 600 ‘
Somerset y .................................... 9 121 10: 850 28! 050
TALDOE- +eeneenenarars cmrean oo emaereaeennraaas 1 135 14,100 gg: o,
Wicomico [4 161 14, 800 12, 500
Worcester [ 218 21, 500
60 4,270 84, 000 1, 423, 370 1,788, 630
T PP 181 7,409 820, 260 183 | 45,000 ) ) )
MASSACHUSETTS, .
45,828 | - 50, 808 -
Barnatable .oovceiiiiiiiananeeaas crreeas 721 14,078 .cvcuncnn]iaomananes 5, 823 231 786
Bristol feen . 49,478
Dukes . 885, 884
E88eX.conieiareran 500
MIAALEBOX «casrmamarrrnmnmnrarnmarananasoniasns
62, 850
Norfolk. .ovvecrioiivnvnannainannn %, 671
Plymouth..eoua . u. 1,479,148
Suffoll. o eerwaninnnss 2
AVOrCEStOl saen e ceremnrraranesnueransusnsaanes
2,281, 666
MOl covaianiiarrnsnsssainsivsvacennenn
MICHIGAN.
1 23 3,500
Allegan ' 500
Alp G I 1 6 41,200
Beirien 4 400 8,800
HOron .o cccvveinensens g 83 18, 000
T0BCO cuvverninnrannannsssnen RPN 1 40

o Includes wuoden and iron vessels and ennnl-boats, b Included with new vessela. ¢ Parishes.
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SHIP-BUILDING INDUSTRY.

NUMBER, TONNAGE, AND VALUE OF NEW VESSELS, ETO.—Continued.

.

NEW VESSELS. (@) BOATS. CANAL-BOATS, (b)
States and countiea. Valm;];)f Tm(% ;i?lue
Number b repairing,
batio . | Tonbage. Value. 1‘{)?113},”_3” Value. N&’l’illlfr Tonnage.| Value, PAIFHE: | prodnets.
MIcHIGAN—continued.
4 759 $57,500 §.mevnvanilomeeeneec e
1 2 W SNSRI ISURSRRIIN SRR NUSSRUN SRRRRRA IR M;' ]
1 1 950 " 050
1 12 900 900
2 84 4,800 4, 800
9 681 87,850 v eeneeaafemeconnnns
14 5,314 340, 550 $%ZZ 338 o [
7 6 34, 900 80 ,002 118, 169 158, 061
........ A 0] 2100 ) 2,100
PN T 4, 600
18 7,416 785, 000 83 8,07 1-.... R R B PO 424,400 | 1,215,475
69 15, 909 1, 380, 050 210 | 18,117 {..cn.n.... TN I 631,460 | 2,034, 636
MINNESOTA.
Washi et m et aaubaaaraaaanea,
FLT) 0N T=1 1)« U R P! [ PR . P B 15, 000 15, 000
MIBSISBIPPL,
Hancock. vacuecamencntsneesnnann bemaesiaaana - 1 17 2, 000
3011) U T— SR I B I U I 2, 000
HArLiSOn - mneonseemnnes v 2 16 1,500 §ooLoo Il 2,000 3, 500
LI G [T 3 83 8,500]. ... U A U R SN FUUS PO . 2, 000 5, 500
MISSOURI.
Butler.coiruemcicrerieanieinrnmeiacannans [, 1 86 8, 000
oo i b
%asconade.......‘.... ..... 1 91 9, 000 o 000
OWALH +vennemernonreenn IR e 9 109 10, 475 10, 475
JROKBOM ¢ vseemnvvsiaamnnananesiaussasssnnnannn 1 48 15, 000
Jaoksar oo saenanaees 000 e eaeenn PSR SR ISVURR 15, 000
St TONEE (GIE7) rammem enavann o ecameenmncmnnons 10 3, 046 800, 042 . .o s SRR 206, 700 506, 712
Total .....- ameenin e resadeth e
1 17 8,451 858,487 |...... F! U AU U reraemranaa- 206, 700 665, 187
NEBRABKA. T
Cass ... veemncanes e eeeaceecaenaa e tmnnen
1 52 8,000 Jomuniernns|omennnn S R i S U R, 0, 000
NEW HAMPSHIRE. a )
Rockingham.........coa... feremcsamenans PO
RTINS RUUY (S JR PO PV FUN IPYT Y [T SR N ————- 25, 630 30, 070
NEW JERSEY. :
Atlantic ......... e ammracasreerrsnuean o aans 4 48
Burlington tramran—- 6 259 e e
Qamden.... eeeearaaen il 2,130 e o
Qomdet - 1 18 230, 439 438, 570
Cumberland ... ..ol lLlITLIIITII 8 1,879 e
) 19,400 131, 700
T~ [ . .
Esmex... .. | LSICCEIPE LENERRPRS IRSURPRISRS: Lt NORI | SOSN ISUR R — 22, 500 22, ggg
vemsanie  seme 2, O
616,716 543, 766
31, 000 81, 000
B4, 750 63, 750
20, 000 86, z&sog
.............. 2, g
30, 000 49,017
940,455 | 1,884,620
7 703 22,800 foeeinrnnsd.n ‘ » 0
1 139 , 60D 13|77, 860 ! 152 1% 00 93‘ gog lﬁ 538
1 194 2, 500 ’ 1 124 2! e 2
8 793 . 8 3o 23' 838
4 120 - {
.18, 300
Eg} e 1% lg, %33 ogg, ggg 49 9, 800 108 | 13,188 | 884,475 495,766 1 1,106, 036
Greeno wonomon. R J ] 36, 800 18, 000 54, 8OO
Greono ... st N 9 2, 845 200, 800 33 000 232, 300
TOIOIBOTL 1 e eeemenne vemvme e rne e m oo e a0’ g5, 800 1, 400 I gl'ggg
‘ R NORUNON! RSN VRPN SN RSO IS 85, 8
. ‘ !
%é%‘f; .................. e eminaeaes eennn .. 78 11,259 649, 095 1,330,552 | 1,099,788
%ndisfﬁl‘:::: § 1 3‘5’2 2.?’ ggg H 3 2};‘:283 " 900 | " iLi: oeo
(5101 ! har ! weemosns ¢ f 17, 387 4.1, D87
OO0 g T 88 B, 085 158, 100 i8 5,510 87| 4885 147,100 feeeourn. .. " 158, 810
— R RS IO SRRSO N UNRCOURN] ORI IR 6, 000 ¢, 060
: Nc';;argr ..................................... 2,100 642 | 168,860 Jooeeneeidommneea e 1,003,545 ‘ 2,071, 003
Nagara...... PETICNTS (ORI R 581 6,011 233,700 "epl7o0 | 263,400
Qnetdn o 82,000 f. oo 20| 1,03t 50, 900 51, 476 | &4, 376
Ontarlos e il 500 Cr L Ty B Eo s.E0L AT
.......... . 11,720
Orange ...... Aeveeercmeeaneannn 6 724
.............. .. 2 128, 000 i
8?,?85; Srrecesieie s J? 4,517 118, 200 ﬂ% 505
Richmond . T ' 0 1,200
Rookland .._...... .-.. lg l'igg 10?’800 ]8:"300
) 0, Gue
gaimé WO - - - aeeenvaacan vonrne vannnn cmnne I P [ PR
. sﬁﬁi&%’ﬁh}ﬁ"""" ..... 12 i, 560 38, 000'). ‘ ( &
S henient ket AR D R ] ramasene » sevicmmaat|ennmmsmoacrenofiaann saves]immmns on Jianneaannn N 0! 55
ggg:}g&er-.- ¢ 739 48, 500 20 800 6 789 33, 500 %50 | 2% o0
----------- 1 130 8600 ... 1 130 200 U Go0 R
@ Includes wood q ix ' ; 1 000 4000 b 100
u wooden and ivon vessels and canal-boats. b Included with new vceasels.
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NUMBER, TONNAGE, AND VALUE OF NEW VESSELS, ETC.—Continued.

NEW VESSKLS. (@) BOATS, OANAL-BOATS, (D)
Total val
States and counties. i r‘gx?rlb‘iﬁ :gf of ,‘;{f e
Nﬁi’iﬁf’r Tonnage. |  Value, Nl‘)lu'?lgf’r Value. Nmﬁ?r Tonnage.| Value. producta,
NEW YORK--continuod.
STl vaveneens tewmeun o eameneaeermareenenan 18 2, 567 $147, 750 124 | $81,040 fooennen.onnnenn oo rmzseresan $181,188 $300, 078
Sullivan .. - © 21,050 18 1,867 $21, 050 8,000 20, 050
Tompkins 86,000 {. Cemmeneemeeuan 86, 000
Ulster ... 167,700 188, 847 B4a, 547
B L 1 A PR PSRRI DTN PO ee T I - 11111 ). PP FORor SR : ISR 2,000
64, 600 6, 000 70, 600
.............. 3, 000 3, 000
00, 051 38, 800 110, 797
8,145, 536 4, 575, 651 7, 085, 044
NORTH CAROLINA,
Beaufort...aivan vean.. rarmemunmraraannavmnnan 16, 86D
Branswick 15, 500
Craven ..
Dare..... 6,000
Pamlico . vvus vnaicmaniiiirrnncase et s 050
1T L 1 e 11, 000 11, 000
Pitté.eneann. senunsnnmnn FTT wmveemmmsman v 1 71 6,000 B-vevvmennr)iummnannn. I 6, 000
00 «aremnmnnne ermenvanenesarceaan 8 487 22,850 §.ovevneoarfemmmcmeanfiannanens SRR 34, 660 67,210
) OHIO.
Ashtabuln . coeee i i i 1,000
TOWH +.uus 6, 000
Columbiana , 000
Cuyalogs . 518, 250
DORANCO .t canienrecannnsiassaesnaancacnnnnisanssasnas|onenenrannas|ronnnaineenan, 1,2
Trio coecen. 114, 000 . 120, 800
Faijrfield . L T B P DT 8, 000
Hamilton . 470,000 666, 700
Jofloraon . 9,000 J. 9, 000
Lawrence 41,600 |. 50, 600
Lorain 40, 000 60, 000
Lnoas 69, 00 100, 800
Scioto 11, 000 11, 000
Starle [ 5, 000
Summ 2,800 28, 460
VWRBHINZEON v nesuramnnvnnaecrarans ammenenas 8 _ doo 68,600 foeeeeioii]innne AU SR 58, 500
TOtAl wnecsnsnnnneunacnunnrnonen T 56 25,132 1,127, 600 o1 18,400 1 11 2,300 406, 210 ) 1,552, 210
OREGON.
Benton . o 13: 388
8, 000
3, 000
3, 000
1 1,674 [iERE1 03 N ISR AR PRI PO 7,800 71, 200
4 489 TN (RSO SR SRS FOUN AR 10, 000 111, 500
19 2,162 B T e P . 29, D00 206, 50O
Allegheny ... aviairenne 849, 840
Arm%trong( 232' 400
Beaver. oh 480
Bucles 23400
Carbo d
Clarion (d)...... 28, 580
%ohm{lli)iu ven 24, 388
auphin. ..
Delt}wmo 1, 800, 60D 1, 808, 799
Brie ccoevenun wrroemerearnumaern vienara muvemmmanfanosensncsfianan aemenne camamanasiioae )
1 , 90 2,200 2,200
3 270 7, 000 7,000
28 10,351 | 1,487,700 8,201, 98l
24 B, 168 58, 100 5 100
25 2,250 50, 600 , 80
135 86,624 226, 520 234, 520
48 8,110 60, 050 3, 450
2 1560 2,700 ) 0
802 204, 507 4, 676, 268 818 47,888 122 10,711 ‘237, 460 1, 965, 824 6, 689, 470
235 1110 DR PN 16 283 1186, 000 8 540 1. 2%2, %g égg, g#g
Nowport.eeeaansnn ; 40 1%. 878 Lorie) 181: o
Providenee ..iuee.es. 10 Y RARenit] ROnooatel ROt PO e 221 000
Woshington eee... 12| 8,00 y
Total ..... [ wenesacrseunesmunrunes 68 Py AU SRS IORVRVRN FRPRSEY Y 860, 481 517,041
& Includes wooden and iron vesscls and canal boats, ¥ Included with new vessels. ¢ Number not given, d Bottoms only.

1788
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NUMBER, TONNAGE, AND VALUE OF NEW VESSELS, ETC.—Continued.

NEW VESSLLS. (@) BOATS. CANAL-BOATS. (b)
Total value
States and countios. rzx?:{&?:é‘. of all
Nﬁﬁﬂ"’r Tonnage. Value. N’Kl?i})b?r Value. wgﬁlfr Tonnage., Value. products.
BOUTH CARQLINA.
Beanforb......... M eemetmereenasammnanreaann. T sl iy iy Sy P PR $8, 400 $3, 400
Charleston. coeureieenernciiicinionen P 27 1,615 $02,000 8. ... cciinc]-nn comaerifeaareannn wfemencnne rofecennen caa. 47,700 140, 600
Total cevvunaannnnn. testimccnanse “emeenaan 27 1,615 92,000 § .o .vemeur|inmnannann srersemmasfiacnun [P P 51,100 144, 000
TENNESBEE.
Shelby..-.. bermmmeeeeieneeenaran vemneneanaas . 1 48 5,000 fovomueennn FEOTPRIN R rearommcsn]oe PPN RO 5,000
3, 00
2 2, 250
1 .. 450
[ 7,100 |. 7,100
4 86, 500 55, 500
Matagorda, .. 2 32 2,480 ). feenaen P O aean ceareanaan PRSI A Ceeees R 2, 480
Orange ........ U piemanne 1 21 70000 .-l cernan S I [ TN Comeanas 7, 000
) U oeann 16 758 55,780 | vvvene]erememanineen BTN IO PO P, 22,000 | © 77,780
VERMONT.
Addison «ooewuvennoo ... teeamraanmes, maesaneens 3 830 3 330 $11,000 Joenunvnnnnnn, 11, 000
Franklin. PR vemnan 1 110 1 110 8,800 {. 3
Rutland ...... Cemmmevsennncaeaannnnian [ 1 110 1 110 8, 000
1] 7 R ] 650 17,800 §..oocaeiiaan el 5 660 17,800 ..o svecnennnn 17, 800,
VIRGINIA,
Campbell ,......... eeiconemaan O PP, S SO, S 4, 000
Elizabeth City ..., oo llilllillilllil 5 4 9, 600 21,200
Tairfax ..... . 1 7 600 14, 074
Halifax e N , 600
Henrico 3 180 5, 000 23, 500
Isle of Wight. 1 16 1,100 1,100
Mathews .. 3 19 2, 400 2,400
Middlesex . 2 81 13, 500 13, 600
Nansemond 1 14 1, 800 1, 800
Norfolk........ 3 67 18, 300 58, 500
Nortiamberland. 4 63 8, 600 13, 000 26, 200
54 A 3 29 3, 150 10,000 13,150
Total eevennnenens 23 514 62, 050 109, 174 181,024
43 3, 500 8, 500
48 G, 000 1. 6, 000
6 800 800
745 80, 000 80, 000
840 57, 500 78, 600
15 2.000 §. 2, 000
38 2, 800 2, 800
1, D00
Walla Wallaeacearssraiaaneisiaannanan PP 1 9,000 |. 9, 000
Total .ooo.en emanas eamreanan arevaenan 4 1,769 161, 800 184, 600
5, 280
78, 000
35, 000
07, 800
27, 550
5, 000
18, 000
................................ 231, 130
83, 000
2,000
3 iB, 300
3 300 28, 000 5, 0
MEDItOWOO «nnerneacsanirerasanceansanaes . 7 1,882 81, 600 105, 0G0
MAIWATESO «evvrenenannvnnsnensrensnonanennns 3 621 61, 0! 801, 705
CIE. - \rminnnnncnnnesonsnnnns 1 5,038 12, 500
SheboyZAD . caummemaecnssanernraen 1 2, 000 . R 4, 0L
IWALWOTEEL - - aencmammsmemaesmesnencmoemmneoms e TR TR B0 L e B, 500
Total .evnu.- wmmaes temanue-as wermasananen - 21 3,679 254, 000 77 AL, 9000 - ceenifonane ] v PP, 310, 405 I 76, 305

@ Includes wooden and iron vessels and canal-boats. b Included with new vessels.




STATISTICS OF SHIP-BUILDING.

NUMBER, TONNAGE, AND VALUE OF IRON VESSELS BUILT AND REPAIRED DURING THE
CENSUS YEAR, BY COUNTIES,

259

NEW VESSELS. j
States and counties, ;gﬂ}l‘ll]"‘u‘l’f_ j 'l;“ilt“lr‘(;ﬁglc‘“'t:f
. Ngl'lr'l}’tet' Tonnago. Value. pATTnE: i P )
Tho United States ._.... et e n e e —ee e aan et e e e e 67 31, 347 $5, 086, 203 $1,208, 545 | $6, 504, 838
DELAWARK, !
T CRBEI0  + e ec e eee et taen s een e m e me seeaeer e e eanen e an e aemonn e anenn 929 3,925[ © 1,262,800 440.545[ 1, 703, 845
| - e, o e o
MARYLAND. : |
Baltimore (CibY) cvnruernneneenenn et ianane s e iaeenea 1 55 17, 500 100, 000 i 177, ou0
MABSACHUSETTS. 'l
10010 | S et e et r e ieran et aeiaa e rara. reeteemeeemeeteeananennn. R U e NUTRP 80, 000 : H0, 000
e I
MICHIGAN. ‘
Wayno ..o eanae O emamasnas tremsemmasenieanaasan e 3 1, 583 887,500 |eeenenennnnnnns 387, 600
MIBSOURL,
Soint Louis (@) cevnvannancnnan Cereeeereeanncecanraaanas ramemeacascnaaeerans [ cemeea 7 2, 40 241,000 §eennrmnnnnn - 241, V00
NEW JERSEY.
Camden ......ooovunnnn Cewasimean Pramreeanane Cemaeimesanmaneenerssnranennn mreeeranernanaan 4 382 75, 875 20, 600 - 104, 875
s m————
NEW YORK. F
B AP ieaeen wesarartiaas menane 4 150 15, 000 27,000 ! 42, 000
OTange .« vvinevrevemeenssesnnmeras wenaramaaeaas [N emeavemreemm s ceeetaen e aaanan 2 629 T4 000 e .. I T, b0
AT [P R . [ 079 §9, 000 27,000 16,000
PENNSYLVANIA,
Allegheny . ] 560 84,000 §..iernnnnnnan, 84, 000
Delawara. ... 5 10, 611 1,702,600 |iueen ... 1, 792, 1109
Philadelphin 14 B, 872 1,145,010 b02, 000 1, TU7, G1%
B T P arimvreenaenrammaarannnn pemameaanaaaanas 24 17, 038 3 022,618 562, 006 8, htd, 618

o Includes city of Saint Louis.




260 SHIP-BUILDING INDUSTRY. .

NUMBER AND TONNAGE OF VESSELS, NUMBER OF RESTABLISHMENTS, CAPITAL, AVERAGE

VA LUR OF
A—AGGREGATE.
Total amount
Vessels No.of Average paid in
States and Territories. Boats. | repaired, vgg:{& ]E?;‘gggsoi’:' establish- Capital. nuﬁ\ﬁ%rsof WaZes 0n ves-
asreported. ments, employed. | F&I8 in the
Fed- | ghip.yard.
Number, | Number. | Numbsr, Dollars. Dollars.
The United States . .....-.. eerreeaneaeonaneas 8, 026 16, 507 2, 415 408,878 2,188 20,970, 874 21,345 12,718,813
1| ATAMA. «e e ccarrasaaeseenrnmnrenemereanrncmemmfocaramenendrenes e e 1 25, 000 25 22, 500
2 300 3 2 500 25 3, 600
] (;ahforma. ceenrerecrnransanas 02 1, 806 028 634 . 680, g4
) g nEml.E 0
5 elaware .c..c.oann .en 5, N 0, 322
¢ Tlorida ...oouvvevnanne mreammsanans Neamccemmsaeanae- 48 80, 750 40 88, 580
7| Georgit...ovennae PR, 8, 000 2, 250
8 Illinols ...... Garrmeean . 28 457, 000 465 247, 895
H] 23 1904, 250 312 211, 746
1 TOWa euievavniiaans ‘ 1 25, 000 75 |. 37 000
11 A8 o 1 1,000 11 1,900
12 | Kenmcky 11 88,450 157 09,171
13 | Louisiana. 38 152,100 218 113, 626
14 879 811, 750 1,067 888, 550
15 166 1, 006, 536" 1,178 057,789
%6 276 1, 705, ;4_50 1,828 804, 571
m el e e
5128 oot H 12 24’?: 308 294 19%, Sgo
..................... [P , 90 3 005
21 | Nebraskn......ccou.. PR [ [ Y 1 52 1 300 9 1,400
22 | Now Hampshire ..ovveeovane..o. 4 15 18, 830 26 ©oab 243
?3 NOW JOrsey cooveecmiennoanannn . 93 943, 070 930 E4R 807
:Z:t N;GW York......... [ORN P, 457 3, 944,100 4, 661 2, 907 120
25 | North Carolilil .ceuevmeanaeaanns . 1 15,400 88 10, 266
5 ; 71 425 500 & Rt
28 | Pennsy Ivania.... . . 125 86, 707,731 3,208 . 2,270,629
20 | RItode Is1and coooercivnennenvnencenn . 379 22 227, 700 818 104, 602
30 | South Caroling - cvmeniivrercericivncmnsrneecana 16 46, 300 04 55, 000
31 | TenDessee «oueeencavansnuanens tersemmsrsaasraiannn P PO R PR PR 1 48 1 500 6 400
32 | Toxas ... . 16 758 16 23, 860 43 30, 170
38 | Vermont. 5 560 3 20,700 12 )
3% | Virginin ... 26 514 65 185, 960 146 75, 626
85 | Washington .......... 14 1,769 11 33,000 62 51,208
36 | West Virginia ...... venmsmaanannas Ctieimmmsemnsian ) (T T 85 16,727 19 65,000 09 51, 610
87 | Wiscomsin. ...oveiinnananan ebaeriineeeeancr e, [ [ 21 3,079 24 208, 700 474 223, 573
B-NEW VESSELS,
=
The TUnited States...c..eeevirncrancenmmeasfocannan F 2,415 408,878 640 8, 777, 150 10, 039 5, 616, 071
1 Arkansas...oveeviccveneivaneans PR g A [ . 3 300 3 2,600 25 3, 600
2| California. ... 21 7,861 13 45, 050 181 199, 485
3 | Conmecticut ... 52 11 473 8 34,700 211 106, 400
é l?fomi‘(‘lygm ........ . gg 81 123 %g 90;, igg 1,106 63, 85)7
vida ... 1. B onann ————e , 9 7, 030
G Georgia wacivvviniicnvenmmnena eeeeeriemesanaenasnens . 2 539 2 3,000 4 2, 250
7 Ilhnms ..... PR 11 1,397 8 20, 250 ’ 50 24, 560
8§ | Indiald ceeveverevaianns. . . . 0d 26, 524 16 146,450 240 172,186
9 IQW:I ................... 2 860 (@) 5, 000 20 11, 000
1 | Kansag .-...... PR Y .- 1 178 1 1,000 o | 1, 900
11 | Kentueky ..--... U PPN FSPUUEN AU 23 2,130 ] 15, 300 28 10,721
12 | Louisiand ccovveeiiiiiinrenan 36 1,281 27 9, 000 34 21, 350
18 | M2ing «oovvvaancnnan rerneaaan 88 41, 396 51 433, 200 1,390 676,602
14 | Maryland...... etaaiacernne 131 , 499 37 100, 800 208 96, 406
15 | Alns50chuBeHES. «vaveeaeeennrermnnsen 39 5, 605 26 83, 200 217 1186, 660
16 | Miehigan ........... Ceashsaasuennn 69 15, 909 47 178, 600 020 431, 058
17 Mlsslsmppl ....... memeeieenens cerennan 3 33 2 , 2 1, 860
18 | Missouri. ....... Cemameeas rennan 17 3,451 10 59, 900 168 103, 705
12 | Nobrasks...oue.-a.. tManmeaasnsaoranmrenmsaaranrnae 1 52 1 300 9 1,400
20 | Now Jersey -ceeceneecaaan [ R ] 7, 465 - 30 809, 000 227 115, 488
21 | New XYork. ........ tvensensensaan cermerermeeenrana 1S PR RN s 835 76,418 142 736, 260 1,742 884, 887
gg . 8 48 [] 4,400 12 5, 056
; 55 25,132 21 214, 860 420 232,013
24 19 , 162 12 47, 000 64 57, 950
25 802 204 507 58 5, 184, 200 2, 221 1, 528, 120
26 | Rhode Ysland «.coueenree cheasmmmsesnciacueanctmnmas|onneanananns cernssecnann 17 370 2 40, 500 63 38, 000
27 | South Carelina ...... 27 1,616 9 13, goo 54 82 530 |
28 | Tennessed..-.... reenan 1 48 1 500 6 600
20 | TEXAE crvrnmnnanone- 18 758 15 18, 050 24 15,970
80 | Vermont..cc oo vomvieciaranenceserasnans ] 850 3 20,700 12 4, 400
L | VACELOIR o oeoseecteneeeemraee e eeennn e ieeenees J T U ISR 26 514 2| 4 20, 18
82 | Washington ...l 11 LIl 14 1,769 8 221888 40 s%’%ng
83 | West Virginia . feeberaeniussranasans PO eren fieanieniians 85 16,727 18 48, 000 87 45, 860
84 | WisCODBIM . con i viiiii it ratarecnnunaannans e 21 8, 079 13 61 300 167 82,160

o Included in ‘‘ Repairing of vessels’’,



STATISTICS OF SHIP-B UILDING. 261

NUMBER OF HANDS EMPLOYED, AMOUNT OF WAGES PAID, MATERIALS USED, AND

PRODUCTS.
A—AGGREGATE,

PRINCIPAY, MATERIALS,
Total value
. qunﬁ%gtn; of Yellow Manila Hem 'l’otnl value ,°f]“‘nt
Hard pine. | White pine, | White oak, | Knees. lumber, Tron. metal and | Duck, o r('oia % of all products.
ineluding brass. pe. cordage. mutermls
other kinds.
Feet. Feel. Feet. Number. Teet. Pounds, Pounds. Yards. Poundas, Pounds, Dollars. Dollars.
89,827,372 | 47,506,048 | 6,701, 860 97,102 | 170,873,086 | 125,701,922 | 7,060,826 | 4,084,464 | 1,008,1C3 | 1,125,181 | 10,736,058 || 86, 800, 527
80,000 [-evmuerranrncs|oarmnnnceirnsilioeannanan. 30, 000 40,000 20,000 {vrneeerusenofeenene o] eeeiaeaanans . 95,000 60,000 | 1
82, 000 24,000 | 116,000 [...o.o il 171, 000 176, 000 3,100 700 00 [vnrnrnrrnens a1, 700 28000 | 2
.............. 108, 000 1,621\ 0,580,000 | 2,002,658 | 1,058,730 | 151,453 73, 840 26, 880 959, 849 1,707,630 | 8
2,777, 000 " 604, 080 792, 000 8,820 | 4,703,450 | 1,042,156 60, 800 85, 870 38, 081 41,143 430, 495 767,000 | 4
1,066,600 | 1,886,500 | 2,217 800 4,651 |  6411,800 | .18 045,744 | 135 €66 65, 602 67, 097 74, 804 964, 275 2,162,508 | &
95,100 |vavararnnn. .. 88,800 |..vnvreunnnn 176, 400 188, 160 800 19, 520 6,530 200 43, 250 85,050 | 6
95, 000 8, 000 14,000 |--200C SR 117, 000 00, 000 1,200 550 750 |enemervrnnnn 13,700 17,000 | 7
............ .| 1,284,500 | 3,631,800 45| 5,187,800 |  1,130.400 7,250 | 761,350 9,580 |ooooo oot 402, 010 802,008 | 8
————— U0 1569,100 | 41878800 |oeeennnnn w7 046400 | B)173 600 47,900 98, 800 86,00 |- .o.oo.o. . 520, 840 810,655 | 9
160, 000 800,000 [..o-100 460, 000 138, 000 4, 000 1, 600 1,980 . oo oo Tllll 62, 000 112,008 | 10
...... 30, 000 60,000 ovvnnenonn.. 90, 000 72, 000 1,000 400 880 [.averernnnns 93, 000 26,000 | 11
2,600 | 1,852,600 | 1,461,000 |1iomnsniren 3,291, 000 500, 699 3,700 9, 250 9,850 | ol . 126550 240,015 | 12
288,100 |eueenr. ... 79, 500 40 493, 600 362, 230 5,100 85, 030 7,120 080 162, 405 348,525 | 13
15,882,112 | 3, 084,2087 5,108,710 26,600 | 25,806,451 |  9,08,41G | 467,066 | 001,208 | 440,802 | 873,712 | 1,085 857 2,000,840 | 14
4,596,700 | 8,480,200 | 2 87,500 B,440 | 10,586,400 | 3,200,858 | o514 664 | 408,040 | 118020 | 161600 g84, 200 1,788,630 | 15
2,107,760 | 2,005,800 | 1,877,050 8,760 | 0,088,745 | 2,065,905 | 1,044,611 | 428,275 04,235 { 125,000 | 1,173,640 2,281,000 | 16
............. 2,482,600 | 6,122, 600 6, 383 8, 036,200 | 9,479,730 48,800 | 147,770 84, 320 10,00 | 1,080,985 2, 034, 036 | 17
.................................................. Y RS RA SORAOURN SR 2, 500 15,000 | 18
9,000 oaeesio il 8,000 |.oeonn.llll 10, 000 14,800 4.l 1,050 5,500 | 19
.............. 078,000 | 2,165,600 [.......2.| 3,330,600 | 2,421 200 &, 000 513, 302 585,187 ; 20
15,000 23,000 [oeenrenn... 48, 000 18, 000 400 7,000 }I° 0,000 | 21
10,000 30, 600 10, 400 70 74, 000 19,300 |.ooov.onn..n . 14, 369 80,070 | 22
1,827,800 | 1,006,800 | 3, 274, 800 5020 | 6,279,000 | 2455048 | 211,058 87, 940 47, 687 316 040,104 1,384,620 | 23
7,052,800 | 10,461,000 | 14,535,000 28,108 | 85,905,020 | 16,202,176 | 5,072,204 | s11'130 | 287191 84,477 | 4,055,087 7,085, 044 | 24
232, 000 13, 000 25, 000 810 970, 000 124, 400 2,600 1,300 1,560 [eeuvnennnens 2,075 57,210 | 25
40,000 | 1,087,000 | 7,708, 500 2,518 | 10,166,500 | 7,635,020 74,000 | 157,750 | 100,850 16, 300 985, 060 1,552,210 | 26
........ R 12, 500 1% 830, 000 490, 700 5, 200 3,210 8, 500 2,080 124,400 900, 500 | 27
2,009,800 | 10,980,800 | 7, 908, 900 6,065 | 24,821,000 | 48,810,621 | 703,87 | 690,580 | 523520 | 102,400 | 8,610,867 0,880, 470 | 28
186, 000 178, 800 100, 000 1, 880 726, 900 952, 068 65, 000 4,100 T 966, 858 .'517, 041 | 20
584, 600 10, 400 40,100 438 680, 100 220, 600 900 16, 080 2,810 |veeass il 55, 250 144, 000 | 30
8, 000 8, 000 18,000 [eauuennnenns 29, 000 28, 000 800 200 800 [vamreennnns . 4,200 | 5,000 | 81
278, 100 8, 800 107,100 |ooiolll T 450, 500 129, 500 14,750 8,180 18, 840 18, 500 40,840 97,780 | 32
vraraean 120, 400 43, 800 102 184, 200 52,000 [eeennveene|erusenameans 1,420 f..uuiton. 9,200 17,800 | 83
403, 000 30, 800 160, 600 931 720, 900 185,195 9,270 7,240 4,850 74, 578 181,024 | 34
............................ 16, 000 147 £00, 000 519, 700 @ 600 6,700 8,800 121, 800 184,500 | 35
eareraeaans 2,008,000 | 1,228,000 |.eeeu.......] 8 1363, 000 889, 800 8, 000 0,400 |.eeeuee.... 162, 800 . 231,130 | 36
eevvennened| 1,081,100 | B 55, 600 1,685 | 4,848,200 | 2,231 400 184, 500 16, 020 1,000 208, 303 576,305, | 87
B—NEW VERSKLS,
20,653, 282 | 88,072,008 | 52, 461, 950 60,908) 181,234,101 | 09,206,770 | 1,204,808 | 670,704 | 1,874,618 | 786,081 | 11,044,212 || 10,226,714
89, 000 24, 000 116, 000 |..... R 171, 000 176,000 | . 3,100 700 900 |eeeeo....... 21,700 98,000 | 1
............ 101, 000 1,616 | 8,880,000 | 1,81 156 b1, 660 20, 653 23, 540 16,880 548, 618 770,666 | 2
2, 445, 000" 154, 080 448, 000 1,005 | 8467, 000 817, 476 98,300 17,386 275, 650 413,009 | 8
1,881, 00| 1, 858 500 | 2,020, 800 4,100 | 6,100,800 | 11,800,744 | 185, 860 46, 602 756,280 || . 1,614,080 | £
88,100 |.....\c.ul .. 34, 800 77,900 54, 400 800 2, 020 17, 450 25,000 | 5
14, 000 117, 000 90, 000 1,200 550 13, T00 17,000 | 6
611, 800 859, 800 365, 900 7,060 1,850 100, 800 137,300 | 7
4, 578, 300 8,611,400 | 2,071,100 47, 900 13, 800 - B0, 290 726,080 | 8
280, 000 440, 000 115, 000 4, 000 1, 600 68, 000 70,000 | 9
60, 000 80, 000 79, 000 1, 000 400 23,000 26,000 | 10
, 261, 000 981, 000 829, 699 8,700 2, 250 02,150 86,215 | 11
3, .. 72 000 0 376, 100 360, 030 4,500 7,180 73, 080 105, 525 | 13
18, 100 072 327, 4, 686, 600 21,828 | 23,205,811 | 8,800,843 | 921,202 | 208738 1, 532, 846 9,174, 650 | 13
1 331900 | 1. 681, 500 1,600 | 3,420,000 | 1,952 448 8, 700 25,240 201, 545 320, 260 | 14
1, 000, 700 847, 660 787, 150 2,857 | 2,280,400 | 1,200, 986 19, 201 81, 845 255, 861 301, 635 | 16
eenes veeeeas| 1,877,200 | 5,299, 600 4,478 | 6,806,800 | 8,321,570 48, 500 51,996 84,1 115 1,300,050 16
9, 000°.... .. , 000 19, 000 11,000 [eaemenonnna- 810 3,500 | 17
278, 000 333, 600 028,500 | 1,871,260 8, 000 4,600 4,160 |eemnenennnns 231. 392 %58 g7 |18
mreaens 15, 000 28, 000 88, 000 18, 000 400 200 1] 7,000 19
1,122, 500 480,700 | 1,240, 800 §,400°| 2,802,400 1,508,704 | 26,18 26,750 42,267 58, 816 248, 561 409 714 20
5,802,000 | 7,883,600 | 10,862, 800 16,601 | 20,481,820 | 6,010,842 48, 881 45,510 [ 150,031 84,477 | 1,021,523 3,145,536 | 21
" 92! ""13, 000 " a5, 000 '810 " 270, 000 124, 400 2 600 1,800 1, 560 [..... weeed| 141875 22,060 | 22
40,000 | 1, 779, 000 | . 7,415 500 2,248 | 0,504,500 | ©,083, 800 58, 800 85, 560 98, 730 16, 300 821, 550 1,127,600 | 2
.......... ee)eecyemen e B T12)500 126 836, 000 490,700 5, 200 8, 210 8, 500 2,080 114, 300 170,600 | 34
"1, 910,800° " 10,071,600°| 7,872, 100 6,240 | 22,516,000 | 86,721,981 | 380,783 60,285 | 256,040 87,400 | 2,706,107 4,676,258 | 25
80, 000 79, 000 43, 000 090 873, 000 448, 000 52, 000 2, 600 65, 500 129, 000 | 26
400 800 10, 400 16, 100 436 535, 200 163, 600 " 000 8 eso 87, 650 2, 900 g’sf
8, 000 8,000 18,000 |uveuuavunns 20, 000 28, 000 800 4,100 5, an 50
268,100 8, 800 157,100 |oooioilil000 429, 500 113, 500 14, 760 8, 180 34, 040 5o, 780 | 20
120, 400 68, 800 102 184, 200 B2 000 |vuunnennecealencvnserenns 1,420 |ererareanns B, 200 17,
81
165, 000 16, 300 08, 200 - el 284, 000 188,900 |+eveennvnn.n 6,870 6,860 4,850 31, 500 62, 050
TR ST 16, 000 147 866, 000 509, 100 7, 000 8600 6,700 b 3800 114, 160 %g% 400 gé”-
2, oaa, 000 1,108,000 |...iveuurr..] 8 803 000 367, 800 2200, 8900 6,400 |oeenun.nnnn 159, 600 a0
890,100 | 2, 668, 000 955 | 8,058,100 1,941,700 6, 500 9, 500 18,020 1,000 140,880 [|




262 - SHIP-BUILDING INDUSTRY.

NUMBER AND TONNAGE OF VESSELS, NUMBER OF ESTABLISHMENTS, CAPITAL, AVERAGE
O-REPAXRING OF VESSELS,

Total amount
Now ves. | Tonnage . No. of nﬁ;%r&ggf paid in
States and Territories. Boats. of new | Boals built. || establish- Capital, wages on ves-
sels. vessels ments hands in th
g ' employed, | BES in iho
ship-yard.
Number. | Nwmber. Number, Dollars. Dollgrs,
The United States..ceoeerrvcsrnceravaccncecaifiacmsnarmner|roncnnncncanlosncnanancos]inncecreasana, 812 11, 882, 059 10,671 - 6,730,136
1| Alabama. ..cccavvnnacnsen tocamatamncebancasnrannanas 1 25, 000 25 23, 500
2 | Californin...ccocmmimmiairi i aiaaes .40 1, 754, 423 826 308,746
3 | Connactiont. 22 279, 900 256 136, 520
4 | DelAWATO cvuarreecsnnsinvmvacrsnmasnaoressesanennas b5 25, 800 465 272,713
I 3 3 2 L LTt [i] 26,700 25 18, 600
G | IHIDOI8. cae e iimiiiinenicncernsasinamraanan 17 435, 450 408 218, 035
T IndianA .coeicrmcmrennsvasean 5] 47,0 68 37, 950
B L0Wh . cerercesrareanrvanrrsannomssanannannns 1 20,000 55 26, 000
91 Kontueky .. 5 78, 000 127 75, 600
10 | Louisisna - vvevevnceranessmnnanvnonanns 9 139, 700 173 85,178
11 | Maine.. 100 346,775 520 238, 380
391 Maryland. 70 1,497,125 931 542, 529
13 M{lssgchus 140 1, 586, 925 074 610, 017
3| el 7] e ) e
v 1NNEs06a . s ]
16 Mississig)pi . crvumee - . [ P 1 1, 000 2 1, 600
17 | Aissourd...._.. .. ORI MRS JEDSUOR SRR 4 188, 000 125 92,800
18 | Now Hampshiro BOVSRB 7 11, 930 29 10, 048
19 }iaw JOersey..... . . 48 821, 700 479 419, 002
20 | New York-... . . 102 8,126, 550 2,750 1,508, 802
2L I North Carolina. . 5 11, 000 26 14, 200
gl 2l me) ow)
regon. ... . 1 0
35 | Rede binng - ; ; 4 meal gl e
31210 £V R . P, , ,
3'? 'Sroutil Caroling. .... tetsmubtamrecesnmnsarannan sesenn I ﬂg, gog %0 23,%60
¢ BXAS8. ... 0l 9 14, 200
28 | Virginia .. 13 175, 800 80 40, 648
29 | Washington .. 2 8,000 12 12,400
30 | West Virginia 1 7, 000 12 6,160
81 | WiSCONSIM conieecauiceinrarevestnmaeconescersnsanan 6 145, 500 297 135, 668
The United States c..eeeen ocroviinne oo o ciiicneecvnransfuemvnrernossrarnennnanns 8,028 786 820, 605 685 307, 606
1 | California 9 7,450 27 21, 338
2 | Conneeticut 64 19,700 84 13,929
3 | Delaware vaen .l 1 5,000 (] 8,612
o e - : 4 M 4 B
.............. . ) 7 8,
6| Indiana......ey.n.
7 | Kentucky % ggg g LI
8 | Louisiana, 2 2, 600 11 . 7, 000
] ﬁam(la (1 ..... 228 81,776 &7 28, 677
io Mury aﬁ " 59 9,110 39 18,855
1 agsachusetts 110 95, 825 187 77,004
1) b : I A,
14 | Now Jorsey. 15 12870 24 18, 827
15 | New York.. 123 81, 800 168 118, 850
16 | Ohio ....... — 5 6,100 1 7, 605
17 { Pennsylvania ... 19 14,250 58 20,714
18 | Rhode Island ... 12 15,200 21 11,735
19 | Virginia ...... 32 1,600 18 b, 608
20 | Washington .. 1 1,000 1 1,000
21 | Wisconsin .....e..ue S 1] 1,800 10 5, 750
E—-O0UEAN,
The United States....... e emmne v ———— 7,240 781 | 169,325 | eneerenoennn. 1,645 16, 806, 599 14,284 9, 002, 538
1| Alahama ‘ 1 25, 000 25 22, 500
3| i Hlovmm) o m s
b T i B Sl vn0 BB
-------------------------------------------- y B 't
8| GOOTRIR cen rmrs et 2 3,000 4 2, 950
7 | Louisiana 81 147, 600 208 102, 626
s mlomm) we| o s
) 3 )
10 | Magsachusett 278 | 1,765,450 1,828 804, 571
15 | Now Hovkpelitve 1 15,99 5 12508
a3 26
ii IIgew '{zmﬁy""'" . 74 821, 170 787 409, 762
ow York........ . ) ) e 975 9, 801, 850 2,821 2,041, 988
15 | North Caroling ..... . : 8 487 . 11 , 400 8 56
16 | Oregon femmaveeenes . 14 63, 300 85 77, 150
1% | Ry - B ongem) s el
19 | Bouth Caralina. ... 16 46, 300 94 55 090
Z‘; ffx;:x; ........................... . 8 23, 850 43 80, 170
APEINEA . e eemeinenai a3 4184, 660 132 71,126
22 | Washington ..o..oo-.. L.LLlll Il 11 ? 000 o 51:298J
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NUMBER OF HANDS EMPLOYED, AMOUNT OF WAGES PAID, MATERIALS USED, ETC.—Continued.
| C-REPAIRING OF VESSELS,

PRINCIPAL MATERIALS.
Tcitix:l p . Totn{} vlu,llne
. L . quantity o Yellow Total value of &
Hard pine. | White pine. | 'White oals, Knees, lumber, Tvon, metal and Duck. Manila | Hemp cord- of all produsts.
: inclnding brags. rope. nge. materials.
other kinds,
Fael. Fect. Feet, Number. Teet, Pounds. Paounds. Yards. Pounds. Pounds. Dollars. Dollars.
0,279,840 | 18,048,870 | 16, 505, 620 23,527 | 45, 355, 100 | 26,016,654 | 6,856,383 | 8,065,105 586, 800 388, 200 7,422,014 || 16,887,614
30,000 [cencoereeeinefereranasareneaaamaan e 30, 000 40, 000 20,000 |..-... JUSTUN eemaifoaanns 25, 000 060,000 [ 1
............................ 80, 000 [ 2, 654, 000 277,700 | 1,007, 080 130, 000 40, 000 20, 000 303, 902 060,308 { 2
330, 000 409, 000 258, 500 1,185 1,233, 500 200, 800 22, 500 56,105 2, 000 3,000 136,780 817,451 | 3
85, 000 80, 000 180, 000 550 205, 000 1,617,000 [eeommnomanns 10,000 [veonervemenn]ommeacinnuen 195, 326 620,097 | 4
41,000 |.ceennnnens .- 4,000 [.-nun- et 8, 000 6,000 {...... eenn 13,000 |eeeeennnnnn eneeenraen 18, 000 44,000 | 5
1, 010, 000 3, 000, 000 |...... ceennad 4,240,000 760,000 {oeneneiennar]roaeavanans 388, 840 745,713 | &
Hadh) I fam eal R 1
................... b \ 8
840,000 1,100,000 222111110 2,810,000 | 240,000 |ooeemnmn|ioiiIIIIl0 : 61, 300 ﬁ‘,’;: 20| o
................................ 76,000 |. 84, 325 222,400 | 10
718, 040 510, 870 423, 520 4,497 2, 220, 100 1,130,443 146, 354 871,740 82,200 88, 200 376, 017 081,478 | 11
3, 834, 000 2, 007,000 |' 787, 000 1,760 6, 882, 000 21 041, 150 510, 374 380, 000 80, 000 120, 000 G666, 206 1,423,870 | 12
1 130 000 1, 048, 700 871, 800 3,405 8, 539, 300 1,620,450 | 1,024, 620 880, 300 46, 100 82, 000 836, 478 1,703,284 | 13
............. 866, 000 870, 00D 1,610 1,761, 000 1,150, 000 1,800 95,000 |.vuvrnemsancfeanernornann 243, 347 eia;, gﬁg 14
emmamerm s Cesmmracerana, ORI IO PPN NP enrmesanaen 8 N ) PO we- , 500 5,000 | 15
.............. 500 2,000 | 16
.............. 700, 000 1, aao, 000 [aumeeranenna| 2,708,000 550, 000 82, 000 206,700 | 17
10, 000 23, 000 000 50 49, 000 6, 500 12, 284 25,630 | 18
705, 300 1,210,100 1, 010 900 2,108 8,331, 300 879, 204 185, 473" 384, 058 040, 456 | 10
1,758, 000 2, 431,700 3, 464, 900 6,000 8,822, 800 6,255 820 | 3,007,718 2, 021, 0G4 4,676,561 | 20
PO I RO R ST 17,200 34,500 | 21
361, 000" 270 497, 000 933, 000 155, 760 406,210 | 22
. SRR R IR IO 10,100 20,900 | 23
178, 000 820, 000 505, 000 775 1,683, 000 7, 081, 500 883, 805 1,005, 324 | 94
125, 000 77,000 112, 000 250 814, 000 498,078 180, 183 360,431 | 25
115,000 |ievaaneenenan. 24,000 [..oo... 145, 000 57, 000 17,700 51,100 | 26
20,000 |oueeoooeniennn 10,000 cerueennenns 30, 000 16, 000 5, 4 29,000 | 27
202, 000 14, 000 91,000 290 307, 000 47, 500 40, 698 100,174 | 28
eeeamasoreeas|eananeannrans|vanaanennan 18,000 , 000 g, 21,000 | 20
30,000 80,000 |aeveensnrne, 60, 000 22, 000 2,700 9,000 | 30
679, 000 1, 065, 000 080 1,752, 000 288, 000 123, 073 310,405 | 81
. D-BOATS,
304, 800 1, 884,710 783, 790 8,762 8, 284, 675 488, 480 19, 085 48,055 |+ B4, 745 |....... 360, 232 870, 999
6,000 |vamencnenen 46,000 3,800 {iureeeranane 800 800 |.oeeeienens 16,730 57,645 | 1
: 17, 086 37, jug 2
000 {onmennncnnnn 10, 661 1,487 | B
..................... 7, 800 10,050 | 4
............ 2, 280 0,050 | 5
1, 500 3,100 [ 6
00 1,000 [ 7
. .. 48, 500 5, 000 15,600 | 8
83, 500 240 850, 440 26, 604 65,818 [ o
8,000 |...... 274, 500 16, 458 45,000 | 10
1, 000 660, 610 238, 700 9,488 1,138, 085 81, 801 186,727 | 11
. 89, 400 28, 000 300 3, 40 , 591 18,117 | 12
16, 600 8,400 20 25,000 2,085 [| - , 1
24, 500 29, 600 12 86, 200 18, 575 84,460 | 14
105, 700 208, 200 352 650, 300 112, 160 203,957 | 16
60, 000 17,000 [venaceoennas 75,000 8, 650 18,400 | 16
60, 300 31, 800 40 122, 600 20, 365 17, 888 | 17
el N O B el hE
e O e A0l Yo ' §00 1500 | 20
...... 12, 000 92,600 feueeaerarens 38,100 3,750 11,900 | 2L
E—~0CEAN, COAST, AND RIVER VESSELS,
38,501,272 | 16,494,848 | 19,999,260 75,008 | 01,580,086 | 85,876,577 | 7,403,526 | 8,184,188 | 1,402,242 | 1,083,484 | 13,011,784 | 25,149,760
............. 30,000 40,000 90,000 |.vveceammc]omeanccieed e 25,000 || 60,000 [ 1
....... 30’000 . 196, 000 4, 580, 00D 9,002,636 | 1,038, 730 151, 458 73, 840 36, 880 950, 340 1,797,680 | 2
2, 777, 000 722, 900 4,703, 450 1, 042, 156 60, 800 85,870 38, 081 41,142 430, 425 767, 060 | 3
1, 006, 500 2, 217, 800 6,411,800 | 13, 045, 744 135, £66 @5, 602 67, 097 74,804 964, 275 2,362,608 1 4
05,100 38,800 |. 176, 400 138, 160 800 19, 520 6, 530 200 43, 250 83,050 { 5
5 9 50 T50 foanennameann 13, 700 17,000 | G
13'4’: 288 2113 288 ﬁ«’)’ ggg 1832 328 },' 488 83, gzso 4,870 080 115, 905 279,65 | 7
13, 882, 112 3, 004, 208 5,198,710 26,560, 25, 806, 351 9, 981, 416 467, 056 601, 208 440, 862 3783, 712 1, 985, 857 9,009, %g g
4, 593, 700 2, 175,200 1,454,500 | © 8,422 8, 356, 400 2, 644, 358 514, 354 408, 040 100, 340 151, 600 " 814,700 ;} 674, By,
2, 197, 760 9, 085, 860 1, 877, 630 8,760 0,938, 745 2,955,905 | 1,044, 611 423, 275 04, 286 125, 000 1,173, 640 [ " 281, 0
: 500 f 11
9,000 [reemnivnans 8,000 f.eeucrmennsn. 19, 000 11,600 {.ouiieouanns 610 430 150 1,950 6,5 L
30, 600 16,400 70 74, 000 19,800 |eenecaannnse AURTITTE IR 14, 369 80, U70 | 12
1, 7'118 ggg 1, 421, 600 1, 938, 400 5,165 5, 640, 300 2, 810, 483 203, 058 87, 040 48,737 58, 318 £83, 264 1, 21}: ggg ﬂ
7, 145, 200 2, 748, 500 4 547, 300 * 14,765 | - 16,022,420 6,884,277 | 8,064, 014 595, 170 160, 290 29, 780 2, 700, 146 5, 4(@)7 e8| 14
282, 000 13,000 5, 000 310 270, 000 124, 400 2,600 - 1,800 1,500 [reeaneanmann 075 .; 5 1;
........................... 12 500 125 836, 000 420, 700 5, 200 3,210 8, 500 2,080 194 400 206, 50
2, 001, 300 5,180, 500 1, 092, 400 3,450 5,776,200 | 30,533, 140 725, 887 600, 640 3, &8 2, 524, G54 5, 063, 080 | 17
" 185, 000 ' 178, 300 190, 600 1,330 796, 00 952, 058 05, 000 4,100 | 2086, 858 ﬁz, 835 %g
584, 600 10, 400 40,100 438 @8y, 100 220, 600 U0 16, 080 zg sgg e | o
278,100 8,800 | 167,100 |ceeevenans . 469, 500 129, 500 14, 750 8, 180 \ 1'"1004 o
300 190, 600 931 645, 000 159, 125 8, 500 8,270 70,978 72, 02
418000 - 30’ 16, 000 147 800, 000 510, 700 7,000 8 600 121, 800 184, 500 | 22
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NUMBER AND TONNAGE OF VESSELS, NUMBER OF ESTABLISHMENTS, CAPITAL, AVERAGE

F-_NOBTHERN LAKES.

Total amount
Average !
No. of ) paid in
States, Boats, ve}ggs. zﬁ??é%gef; ei]f;nél;lti:k- Capital, nu‘x;;g%r.; of wages on ves.
g employed. i the
ship-yard.
Number. | Number. Dollars, Dollars.
The United States «.uc.eievarurcaiiirienvomcacesanasnnna. 629 142 80,752 199 1, 865, 825 38, 852 1,864,017
1 85 2 50 19 362, 300 339 176, 976
2 210 69 15, 909 72 476, 776 1, 537 745, 033
3 160 38 8,057 &9 592, 6500 029 821, 081
4 91 18 8, 057 26 246, 060 430 231, 905
b L 1 10, 000 8 4, 200
[ 77 18 2,779 22 187,700 400 184, 823
G--WESTERN BRIVERS.
The United States .oo e oeniie i icinmeiein e 157 899 242, 004 155 1, 227, 500 1, 036 1,183,072
1 3 800 3 9,500 25 3, 600
2 8 1, 259 7 102,000 118 45,720
3 84 26, 624 23 104, 250 312 211,736
4 2 860 1 25, 000 75 37,000
5 1 178 1 1,000 11 1,900
6 | Xentucky 11 88,450 157 02,171
7 | Louisiana 7 4, 200 15 10, 900
8 | Minnesota . 1 10, 000 16 8, 000
9 | Missouri....... . 14 247, 900 203 196,006
10 | Nebragka aeveenea.. . 62 1 300 9 1,400
L1 [ OBIO eaeeeeee e e : 1 " 155,000 206 153, 420
12 | Pennsylvania .. 80 647 172,834 50 320, 400 520 810, 360
18 | Tennesses -.... N 1 48 1 500 6 600
14 | Weat Virginia ereeereenes 85 16, 727 19 65, 000 ] 51,510
15 | WiBCOREIN - vuusuieieniiancetorcmanacmaraccencnacssoneaalimecaarocnas 3 300 2 21, 000 74 38, 750
*
189 1, 080, 450 1,718 773, 286
1 9 2, 700 8 4,500
2 7 19, 000 76 83, 260
3 19 121, 900 143 79, 045
4 123 749, 750 1,211 544, 060
& . 14 . 22,000 68 20, 036
6 | Pennsylvanis ccovesconieenmon it iimiie e crivirnnn e remen e s 122 10,711 19 148, 100 182 74, 306
T | VOITODE e« e enaensomnnecesmsnn s nsansnsnancmnnneasnsamennsannalesseromennnn 5 550 3 20, 700 12 4,400
8 | VATGINIR <ncvnensenomenvssnemennnnennsamsanmrnnsesmemsmsanseeefeae o oeemnn 8 'I 180 3 1,300 1 4, 400
XI-YRON VESSELS, (o)
The Unitod SEAeS veuvenveeveseeien cameens RS & eemeennns 67 31,847 16 7,497, 000 4,202 2,782, 500
1| DOMWATE . .euenmnymmareomcns cnaaenmmmruncnesaanmmnseanantnaloaaransaanns 22 8,025 2 800, 000 1, 252 763, 053
2| Maryland..... . 1 65 2 1,000, 000 223 134, 000
3 | Massachusetts 2 500, 000 60 35, 500
¢ | Michigan ..... 1 100, 000 240 165, 600
6 | Missouri ....vvvnminenans 1 80, 000 120 78,412
B | NOW JBIBOY - eersvrnnnncnunenmnssavnnrcasancnnsarormnntancrnns 1 200, 000 72 43, 600
7 | New York.... - 2 62, 000 77 46, 000
8 | Ponnsylvania 5 4,805, 000 2,218 1, 486, 634

@ Also included with preceding classes.
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NUMBER OF HANDS EMFLOYED, AMOUNT OF WAGES PAID, MATERIALS USED, ETC.—Continued.

F—NORTHERN LAXES,

PRINCIPAL MATERIALS.
Total Totafll wﬁﬂue
quantity of Yellow s Total value o1a
Hard pine. | Whitepine, | Whiteoak. | Knecs. lumb 051’*, Iron, metaland | Duck. Manila IIamp products.
‘ itx‘\lclukd'in Dbrass. rope. COTCAES. | matorials,
othoer Kinds.
Feet, Feet, Feet, Number, Feet, Pownds., Pounds. Yards. Pounds, Pounds, Dollars. Dollars.
3,000 | 5,051,300 | 18,907,700 13,783 | 25,172,600 | 10,175, 755 86,000 | 1,398,176 | ~ 155, 956 41,607 | 2,042,465 || 4,870, 645
458,500 | 1,777,300 a7 | 2,941,800 506, 500 650 | 760,000 150 oeeennveo.. 356, 220 650,833 | 2
2, 482, 600 g, 122, 600 6, 388 8, 636, 200 9,470, 730 48, 800 147,776 84, 320 19, 650 1,089, 985 2,084,636 | 2
1, 421, 600 8, 145, 500 8,186 4, 764, 200 2, 006, 825 8, 250 215, 060 16, 746 .4, 47 455, 807 ¢ 3
585, 000 4, 865, 500 . 2,502 4, 958, 500 4,211, 020 23, 800 140, 600 39,470 16, 300 478, 400 796,660 | 4
2, 500 1,200 [cceenniannn. 3, 700 280 |eouens e 540 160 |oeanocnenoan 3, 600 9,600 | &
.............. 1, 001, 100 8,555, 600 1,636 4, 508, 200 2,071,400 5,000 133, 300 16, 120 1, 000 260, 948 530, 705 | 6
G—WESTERN RIVIERS,
, e
181, 500 . 16, 008, 600 20,019,000 [vcmeeiaa... 41, 684, 100 15,141, 519 i 170, 956 102, 150 322,810 |.eonrniannan 2, 856, 745 4, 450, 587
82, 000 24, 000 115, 000 171, 000 170, 000 3,100 700 900 21, 700 28,000 1 1
vemenevaraanan 766, 000 1, 830, 600 |. 2, 861, 500 422, 400 6,400 133,190 232,000 | 2
.............. 1, 569, 100 4, 878,300 (. 7, 040, 400 8,178, 600 47,800 520, 840 810,686 | 3
Cimamammanaa. 160, 000 300, 000 4410, 000 189, 000 4,000 82, 000 112,000 | 4
.............. 80, 000 80, 000 90, 000 72,000 1,000 23, 600 26,000 &5
2, 500 1, 852, 500 1,451, 000 3, 201, 000 569, 699 8, 700 126, 550 240,015 [ &
00,000 [.acanearaanans 33, 000 183, 000 260, 000 8,700 46, 500 64,000 | T
tunnasosamnuns|amnnsneeenennn|ceacnsaeracanilonanceercenalinmn s aneareenlonmans s caraes [ . 2, 500 15000 | 8
.............. 078, 000 2,165, 500 |. 3, 330, H00 2,421,200 8, 000 313,302 503,187 &
wesmmr e 15, 000 23, 000 a8, 000 18,000 400 7,000 9,000 | 10
40, 000 1, 846, 000 8,408, 000 4,182, 000 8,419, 600 51,100 404, 200 701,700 | 11
.............. 7, 592, 000 4,908, 700 |. 15, 362, 700 3,692, 660 30, 650 928,118 1,355,340 | 12
8, 000 3,000 18, 000 29, 000 28, 000 300 4,100 5,000 | 13
.............. 2, 003, 000 1,228, 000 |. 8, 363, 000 889, 800 8,200 162, 800 231,130 | 14
i 80, 000 200, 000 280, 000 160, (00 1,500 7, 860 45,600 | 16
M—CANAL-BOATS,
041,000 | 0,111,800 | 10,115,400 8,306 | 21,437,200 | 5,508,071 9,350 [ecemnemnnnn. v 115,655 fueeervemenns| 1,225,874 || 2,220,345
..... PR 10, 000 24, 000 18 34, 000 1,500 ceninavemann 2, 600 8,300 1
3,000 1, 256, 000 022, 000 18 2, 180, 000 {55, 000 12, 680 |. 69, 500 114,500 | 2
51, 000 243, 700 335, 000 466 630, 800 1486, 565 850 85, 030 169,800 | 8
604, 600 6, 280, 000 6, 848, 100 B, 162 15, 118, 400 4, 051, 074 84,085 |. D00, 184 1,605,185 | 4
e esiamumasenes . 6,000 1a 26, 000 4,400 180 15, 860 ,860 | b
8,000 | 1,185,800 | 1,906,600 2,605 | 3,180,000 584, 532 15, 840 159, 000 260,950 | 6
vamaemnennmeon 120, 400 63, 800 102 184, 200 52, 000 , 420 9,200 17,800 7
76,000 |ccuvusnsnans volivnamsonannacefirrecniana. . 75, 000 24, 000 aoo 3, 600 9, 000 8
I--ERON VESSELS, (¢
: T
2,954,000 | 8,353,000 830,100 |.eenereeren 0,603,200 | 54,826,737 | 501,382 47,000 51, 450 31,400 | 2,851,073 f 0,304, £38 |
p 207, 00 2, 426, 000 11,081, 188 118, 045 15,700 602,485 1,708,845 | 1
725,000} 120600 Z: 500 I: ' 0 " 168, 000 '400 ' 950 28, 000 ‘177,500 | 2
JRSSRRROARANN RN RUTORUTCR ISR I 106, 000 {uemanserenen|onn 8o S 3
286, 000 825, 000 4, 509, 000 16,000 . s f
122, 000 163,500 | 1,585, 000 4000 2500 1,600 |iieeaoonss 153, 000 241,000 | 5
4, 000 390, 000 1,220, 000 16,600 1,800 55}, 200 104,875 | 8
gc. 000 76, 000 ' 875, 000 , 000 "900 |- 65, 000 116,000 | T
1, 528, 000 1, 587, 000 8, 628, 600 88, 409, 551 341,387 29, 800 1, 861, 438 3,584,618 &

@ Algo included with preceding classes.
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